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I n t r o  duo t  i o n .
The u s e  o f  v a r i o u s  n i t r o g e n o u s  a n d  p o t a s s i u m  f e r t i l i z e r  
m a t e r i a l s  i n  t h e  p r o d u c t i o n  o f  e a r l y  p o t a t o e s  and  sw e e t  p o t a ­
t o e s  on t h e  E a s t e r n  Shore  o f  M a ry la n d ,  p r e s e n t s  some v e r y  
i m p o r t a n t  f e r t i l i t y  p r o b l e m s .  P r a c t i c a l l y  a l l  t h e  l a n d  u s e d  
f o r  p o t a t o  p r o d u c t i o n ,  i n  t h i s  s e c t i o n  o f  M a ry la n d ,  i s  so 
low i n  t h e  s o - c a l l e d  e s s e n t i a l  p l a n t  f o o d  e l e m e n t s ,  n i t r o g e n ,  
p h o s p h o r u s ,  and  p o t a s s i u m ,  t h a t  l a r g e  am oun ts  o f  c o m p le te  
f e r t i l i z e r  a r e  u s u a l l y  a p p l i e d  a n n u a l l y  i n  o r d e r  t o  grow 
s a t i s f a c t o r y , e a r l y  c r o p s  o f  good  q u a l i t y .  On a c c o u n t  o f  t h e  
sa n d y  n a t u r e  o f  t h e  p r e d o m i n a t i n g  s o i l  t y p e s ,  i n  w e t  s e a s o n s  
i t  i s  more t h a n  l i v e l y  t h a t  a  c o n s i d e r a b l e  amount o f  t h e  
f e r t i l i z e r  a p p l i e d ,  e s p e c i a l l y  t h a t  p o r t i o n  i n  t h e  f o r m  o f  
n i t r a t e s  i s  l o s t  by l e a c h i n g .  Hence,  t h e  f e r t i l i t y  p r o b l e m  i s  
t w o - f o l d ,  n a m e ly ,  t h a t  o f  p r o v i d i n g  a n  a d e q u a t e  s u p p l y  o f  s o l u b l e  
n i t r a t e  m a t e r i a l  f o r  r a p i d  e a r l y  g r o w th ,  and  t h a t  o f  m a in ­
t a i n i n g  a  s u f f i c i e n t  s u p p l y  t h r o u g h o u t  t h e  g ro w in g  s e a s o n .  To 
m ee t  t h i s  t w o - f o l d  r e q u i r e m e n t ,  t h e  n i t r o g e n  i n  t h e  f e r t i l i z e r  
m i x t u r e  i s  g e n e r a l l y  s u p p l i e d  f ro m  s e v e r a l  s o u r c e s .  However, 
m i x t u r e s  o f  n i t r a t e  m a t e r i a l s  may n o t  be n e c e s s a r y  a s  c e r t a i n  
o f  t h e  s y n t h e t i c  n i t r o g e n  m a t e r i a l s ,  e s p e c i a l l y  u r e a ,  have
—  2 * "
g i v e n  p r o m is e  o f  s a t i s f y i n g  t h e  n i t r o g e n  r e q u i r e m e n t s  when u s e d  
a l o n e  i n  t h e  f e r t i l i z e r  m i x t u r e .
Hot  o n l y  a r e  f e r t i l i z e r s  o o n t a i n i n g  l a r g e  am oun ts  o f  n i t r o ­
g e n  u s u a l l y  r e q u i r e d *  h u t  a l s o  some m i x t u r e s  c o n t a i n i n g  r e l a ­
t i v e l y  l a r g e  q u a n t i t i e s  o f  p o t a s h  a s  w e l l .  S a a r o e l y  a  t r u c k  
o r o p  oan  he  g row n on t h e s e  s o i l s  t h a t  w i l l  n o t  show some 
f a v o r a b l e  r e s p o n s e  f ro m  p o t a s h  a p p l i c a t i o n s .  I n  t h i s  r e s p e c t  
t h e  c o m p a r a t i v e  e f f e c t  o f  low a n d  h i g h  g r a d e  p o t a s h  m a t e r i a l s  
i s  i m p o r t a n t ,  e s p e c i a l l y  w here  sw ee t  p o t a t o e s  a r e  g row n,  s i n o e  
t h i s  i s  a  c r o p  r e q u i r i n g  r e l a t i v e l y  l a r g e  am ounts  o f  p o t a s h .  
M o re o v e r ,  t h e  i m p o r t a n c e  o f  t h e  e n t i r e  s u b j e c t  o f  t h e  u t i l i z a t i o n  
o f  b o t h  p o t a s h  a n d  n i t r o g e n  m a t e r i a l s  f o r  p o t a t o  p r o d u c t i o n  i s  
f u r t h e r  a u g m e n te d  by t h e  s m a l l  number  o f  f e r t i l i z e r  a n a l y s e s  
u s e d ,  m ak ing  s t i l l  more i m p o r t a n t  t h e  s e l e c t i o n  o f  t h e  m ost  
s u i t a b l e  m a t e r i a l s  f o r  e a c h  c r o p .
Some i d e a  o f  t h e  econom ic  i m p o r t a n c e  o f  f e r t i l i z i n g  t h e  
p o t a t o  c r o p  i n  M a ry la n d  may be g a i n e d  f ro m  a  s t u d y  o f  t h e  c r o p  
s t a t i s t i c s  a s  r e p o r t e d  by t h e  U. S. D e p a r tm e n t  o f  A g r i c u l t u r e  
( 4 9 ) .  D u r in g  t h e  1927 s e a s o n  i n  M a ry la n d ,  1 5 , 4 0 0  a c r e s  were  
p l a n t e d  t o  e a r l y  p o t a t o e s  and  t h i s  a c r e a g e  p r o d u c e d  a  t o t a l  o f  
2 , 1 5 5 , 0 0 0  b u s h e l s  a t  a n  e s t i m a t e d  v a l u e  o f  $ 2 , 5 8 6 , 0 0 0 .
D a r i n g ’t h e  same y e a r ,  1 1 , 0 0 0  a c r e s  were p l a n t e d  t o  sw e e t  
p o t a t o e s ,  p r o d u c i n g  1 , 5 0 0 , 0 0 0  b u s h e l s  a t  a n  e s t i m a t e d  v a l u e
~  3  -
o f  $ 1 , 1 0 9 , 0 0 0 ,  On t h e  b a s i s  o f  an  1 8 0 0 -p o u n d  a p p l i c a t i o n  p e r  
a o r e ,  t h e  f e r t i l i z e r  u s e d  f o r  e a r l y  p o t a t o e s  w o u ld  amount  t o  
n e a r l y  1 4 , 0 0 0  t o n s  b u t  f o r  s w e e t  p o t a t o e s ,  t h e  amount w ou ld  
be somewhat l e s s  owing t o  t h e  r e l a t i v e l y  s m a l l  a p p l i c a t i o n  o f  
f e r t i l i z e r  u s e d  f o r  g r o w i n g  t h i s  c r o p .
f h e  m a g n i t u d e  a n d  i m p o r t a n c e  o f  p o t a t o  p r o d u c t i o n ,  n o t  
o n l y  i n  M a ry la n d  b u t  i n  a d j o i n i n g  S t a t e s ,  h a s  s t i m u l a t e d  f i e l d  
e x p e r i m e n t a l  w o rk ,  p a r t i c u l a r l y  f ro m  t h e  n u t r i t i o n  s t a n d p o i n t .  
£ h i s  w o rk  may be c o n v e n i e n t l y  d i v i d e d  i n t o  t h r e e  r a t h e r  g e n e r a l  
c l a s s e s ;  l i m i t i n g  f a c t o r  e x p e r i m e n t s ,  u s i n g  s i n g l e  a p p l i c a t i o n s  
o f  f e r t i l i z e r  m a t e r i a l s ;  e x p e r i m e n t s  i n c l u d i n g  c o m b i n a t i o n s  o f  
d i f f e r e n t  t y p e s  o f  f e r t i l i z e r  m a t e r i a l s ;  an d  t h o s e  e x p e r i m e n t s  
o f  a  more o r  l e s s  e c o n o m ic a l  n a t u r e  u s i n g  d i f f e r e n t  r a t e s  o f  
f e r t i l i z e r  a p p l i c a t i o n s  and  i n v o l v i n g  t h e  law  o f  d i m i n i s h i n g  
r e t u r n s .
She p r e s e n t  w o rk  may be c l a s s i f i e d  u n d e r  t h e  l a s t  two 
d i v i s i o n s .  D i f f e r e n t  k i n d s  o f  n i t r o g e n  and p o t a s s i u m  m a t e r i a l s  
w e re  u s e d  a l o n e  an d  i n  c o m b i n a t i o n s  b u t  a lw a y s  i n  a  c o m p le t e  
f e r t i l i z e r ,  e x c e p t  i n  t h e  case  o f  t h e  c h e c k  p l o t s .  S t u d i e s  
on t h e  r a t e  o f  f e r t i l i z e r  a p p l i c a t i o n  and t h e  e f f e c t  o f  
i n c r e a s i n g  p o t a s s i u m  i n  t h e  m i x t u r e  were  a l s o  i n c l u d e d  i n  t h e  
i n v e s t i g a t i o n .  S u p p l e m e n t in g  t h e  f e r t i l i z e r  s t u d i e s ,  a  g r e e n  
m anure  cover- c ro p  e x p e r i m e n t  was c o n d u c t e d  t o  d e t e r m i n e  t h e
-  4  -
e f f e c t s  o f  t h i s  p r a c t i c e ,  i n  c o n s e r v i n g  t h e  f e r t i l i z e r  n o t  
u t i l i z e d  by t h e  p o t a t o  c r o p  an d  i n  u l t i m a t e l y  i n c r e a s i n g  t h e  
f e r t i l i t y  o f  t h e  s o i l .
Review o f  l i t e r a t u r e  
1 .  E x p e r i m e n t s  w i t h  F e r t i l i z e r s  f o r  E a r l y  P o t a t o e s .
I n  v iew  o f  t h e  l o n g  c o n t i n u e d  u s e  o f  t h e  p o t a t o  i n  t h e  
human d i e t ,  i t  i s  q u i t e  n a t u r a l  t o  f i n d  r e p o r t s  o f  f e r t i l i z e r  
e x p e r i m e n t s  on t h i s  c r o p  r e p o r t e d  i n  e a r l y  l i t e r a t u r e .  However, 
a s  a  r u l e ,  t h e  r e s u l t s  o f  t h e s e  e a r l i e r  i n v e s t i g a t i o n s  h a v e  
"been f o r  t h e  m os t  p a r t ,  r a t h e r  i n d e f i n i t e l y  r e p o r t e d .  R or  t h i s  
r e a s o n  t h e  f o l l o w i n g  r e v i e w  o f  e a r l y  p o t a t o  i n v e s t i g a t i o n s  w i l l  
he c o n f i n e d  t o  some o f  t h e  more r e c e n t  work on t h e  s u b j e c t .
W h i tn ey  ( 5 4 ) ,  i n  su m m a r iz in g  t h e  r e s u l t s  o f  p o t a t o  f e r t i ­
l i z e r  i n v e s t i g a t i o n s  c o n d u c t e d  i n  t w e n t y - t h r e e  s t a t e s ,  on 
a  l a r g e  num ber  o f  s o i l s  and  e x t e n d i n g  o v e r  a  p e r i o d  o f  y e a r s ,  
c o n c l u d e d  t h a t  t h e  a c t u a l  i n c r e a s e s  i n  b u s h e l s  o f  p o t a t o e s  w ere  
l a r g e r  w i t h  two o r  t h r e e  f e r t i l i z e r  m a t e r i a l s ,  m ix e d ,  t h a n  w i t h  
s i n g l e  s u b s t a n c e s .
T ru o g ,  H a r p e r ,  M a g i s t a d ,  P a r k e r  and Sy k o ra  (4 7 )  com pared  
t h e  g r o w t h  of: p o t a t o e s  i n  ' s a n d  c u l t u r e s  s u p p l i e d  w i t h  c o m p le te
n u t r i e n t  s o l u t i o n s ,  w i t h  t h e  n i t r o g e n  s u p p l i e d  f ro m  two m i n e r a l  
s o u r c e s .  They o b t a i n e d  t h e  b e s t  g r o w t h  w i t h  n i t r a t e  o f  so d a  
an d  o n l y  p o o r  g r o w th  w i t h  s u l p h a t e  o f  ammonia.  A m i x t u r e  o f
-  5 -
t h e  two m a t e r i a l s ,  h o w e v e r ,  g av e  a  f a i r l y  good  g r o w t h .  A t t e n t i o n  
was c a l l e d  t o  t h e  i m p o r t a n c e  o f  s u p p l y i n g  n i t r o g e n  i n  s e v e r a l  
fo rm s  f o r  f i e l d  a p p l i c a t i o n s  o f  f e r t i l i z e r .  I t  was p o i n t e d  
o u t  t h a t  t h i s  p r a c t i c e  w o u ld  a v o i d  a  t o x i c  e f f e c t  f ro m  ammon- 
i o a l  n i t r o g e n ,  e x c e s s  l o s s  by l e a c h i n g ,  a n d  d e l a y  o f  e a r l y  
g r o w t h  when o n l y  o r g a n i c s  a r e  u s e d .
W hite  ( 5 3 ) ,  on t h e  o t h e r  h a n d ,  c o n c l u d e d  t h a t  t h e  p o o r e s t  
y i e l d s  o f  p o t a t o e s  w e re  p r o d u c e d  where  n i t r a t e  o f  s o d a  was u s e d  
a t  t h e  r a t e  o f  2000 p o u n d s  p e r  a c r e .  T h i s  c o n c l u s i o n  was "based 
on t h e  r e s u l t s  o f  t e s t s  c o n d u c t e d  a t  C o l l e g e  P a r k  and  B i d g e l y ,  
M a r y l a n d .  C o n t r a r y  t o  t h e s e  r e s u l t s ,  Lipman and  B l a i r  (27)  
f o u n d  t h a t  n i t r a t e  o f  so d a  gave  l a r g e r  y i e l d s  o f  p o t a t o e s  t h a n  
e q u i v a l e n t  am oun ts  o f  s u l p h a t e  o f  ammonia,  f i s h  o r  t a n k a g e .
Hoer  ( 3 0 )  com pared  a c t i v a t e d  sewage s l u d g e  w i t h  v a r i o u s  
o r g a n i c  a n d  i n o r g a n i c  f e r t i l i z e r  m a t e r i a l s  a s  s o u r c e s  o f  ammonia 
i n  a  c o m p le t e  p o t a t o  f e r t i l i z e r ,  and  c o n c l u d e d  t h a t  a c t i v a t e d  
sewage s l u d g e  was a  s a t i s f a c t o r y  s o u r c e  o f  n i t r o g e n  when u s e d  
i n  t h i s  m a n n e r .  I t  was a l s o  p o i n t e d  o u t  t h a t  a c t i v a t e d  sewage 
s l u d g e  e x e r t e d  a  f a v o r a b l e  i n f l u e n c e  on t h e  m e c h a n i c a l  c o n d i ­
t i o n  o f  t h e  m ixed  f e r t i l i z e r s .
R u s s e H (36)  r e p o r t e d  t h e  r e s u l t s  o b t a i n e d  w i t h  p o t a t o e s  
i n  a  c o m p a r i s o n  o f  t h e  n ew er  n i t r o g e n o u s  f e r t i l i z e r s  i n  G re a t  
B r i t a i n .  He c o n c l u d e d  t h a t  u r e a  was o f  t h e  same o r d e r  o f
v a l u e  a s  a  f e r t i l i z e r  a s  n i t r a t e  o f  so d a  a n d  s u l p h a t e  o f  ammonia. 
I t  was p o i n t e d  o u t  t h a t  t h e  u s e  o f  u r e a  h ad  s e v e r a l  d i s t i n c t  
a d v a n t a g e s ;  d o e s  n o t  w ash  o u t  o f  t h e  s o i l ,  d o e s  n o t  p u d d l e  
s o i l s  a s  d o e s  n i t r a t e  o f  s o d a ,  d o e s  n o t  remove l im e  a s  d o e s  
s u l p h a t e  o f  ammonia, and  makes a  f e r t i l i z e r  m i x t u r e  w i t h  good  
m e c h a n i c a l  c o n d i t i o n .  Brown ( 4 ) ,  c o n d u c t e d  e x t e n s i v e  e x p e r i ­
m e n t s  i n  v a r i o u s  s e c t i o n s  o f  t h e  U n i t e d  S t a t e s  a n d  com pared  
t h e  r e s u l t s  o b t a i n e d  w i t h  o r g a n i c  a n d  i n o r g a n i c  fo rm s  o f  
n i t r o g e n  i n  t h e  f e r t i l i z e r  m i x t u r e ,  Among o t h e r  t h i n g s  he f o u n d  
t h a t  s u l p h a t e  o f  ammonia gave  b e t t e r  y i e l d s  o f  p o t a t o e s  t h a n  
n i t r a t e  o f  s o d a  i n  9 o u t  o f  10 c a s e s .  When o n e - h a l f  o f  t h e  
ammonia was s u p p l i e d  f ro m  an  o r g a n i c  s o u r c e ,  t h e r e  was an  
i n c r e a s e  o f  3 , 6  b u s h e l s  o b t a i n e d  o v e r  t h e  y i e l d  f ro m  t h e  t r e a t ­
m ent  c o n t a i n i n g  o n l y  i n o r g a n i c  ammonia.  I n  a n  e a r l i e r  p u b l i c a ­
t i o n ,  Brown ( 5 ) ,  sum m arized  t h e  r e s u l t s  o f  some e x p e r i m e n t s  
w i t h  v a r i o u s  n i t r o g e n  m a t e r i a l s  u s e d  i n  a  c o m p le t e  f e r t i l i z e r  
f o r  p o t a t o e s  c o n d u c t e d  i n  Hew Y o rk ,  V i r g i n i a ,  a n d  M a in e ,  He, 
f o u n d  t h a t  u r e a  com pared  v e r y  f a v o r a b l y  w i t h  n i t r a t e  o f  so d a  
and  s u l p h a t e  o f  ammonia a s  a  s o u r c e  o f  n i t r o g e n  f o r  p o t a t o e s .
I n  t h e  same p a p e r ,  w e re  r e p o r t e d  t h e  r e s u l t s  o f  16 d i s t i n c t  
e x p e r i m e n t s  on d i f f e r e n t  s o i l  t y p e s  o v e r  a  p e r i o d  o f  y e a r s  w i t h  
t h r e e  d o m e s t i c  p o t a s h  m a t e r i a l s .  M u r i a t e  o f  p o t a s h ,  s u l p h a t e  
o f  p o t a s h ,  and  U e b r a s k a  s a l t s  w ere  u s e d  i n  c o m p le te  m i x t u r e s
c o n t a i n i n g  3,  5 ,  and 7% p o t a s h ,  4% ammonia, and 8% p h o s p h o r i c  
a c i d  i n  e a c h  c a s e .  V e ry  u n i f o r m  y i e l d s  o f  p o t a t o e s  were
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o b t a i n e d  f ro m  a l l  t h e  t r e a t m e n t s  b u t  m u r i a t e  o f  p o t a s h  g ave  
u n i f o r m l y  b e t t e r  y i e l d s  t h a n  t h e  o t h e r  two p o t a s h  m a t e r i a l s .
The f o l l o w i n g  t a b l e  show ing  t h e  r e s u l t s  o b t a i n e d  by Brown i s  
g i v e n ,  s i n c e  t h e  c o m p a r a t i v e  e f f e c t s  o f  m u r i a t e  and  s u l p h a t e  
o f  p o t a s h  o b t a i n e d  c o r r e s p o n d s  c l o s e l y  w i t h  t h e  r e s u l t s  o f  t h e  
p r e s e n t  p o t a s h  s t u d i e s  t h a t  w i l l  be p r e s e n t e d  l a t e r .
3 fo 5 $  1$
M u r i a t e  o f  p o t a s h  2 3 4 . 7  2 4 0 .4  2 4 5 .1
S u l p h a t e  o f  p o t a s h  2 3 0 . 3  2 3 4 . 3  2 3 1 . 4
N e b r a s k a  s a l t s  2 2 9 . 6  2 3 2 . 9  2 2 5 .5
S t a r c h  d e t e r m i n a t i o n s  w ere  made on s a m p le s  o f  p o t a t o e s  t a k e n  
f ro m  t h e  p o t a s h  a n d  n o - p o t a s h  p l o t s .  The r e s u l t s  showed t h a t  
m u r i a t e  d id  n o t  l o w e r  t h e  s t a r c h  c o n t e n t  o f  p o t a t o e s  i n  com­
p a r i s o n  w i t h  s u l p h a t e  o f  p o t a s h .  F u r t h e r m o r e ,  i t  i s  r a t h e r  
s i g n i f i c a n t  t h a t  no i n c r e a s e  i n  t h e  s t a r c h  c o n t e n t  was f o u n d  
f o r  t h e  p o t a t o e s  f r o m  t h e  m u r i a t e  p l o t  i n  c o m p a r i s o n  w i t h  t h o s e  
t a k e n  f rom  t h e  n o - p o t a s h  p l o t .  Z im m erly  ( 5 6 ) ,  h a s  shown t h a t  
i n  E a s t e r n  T i r g i n i a ,  m u r i a t e  o f  p o t a s h  g ave  b e t t e r  y i e l d s  o f  
p o t a t o e s  t h a n  s u l p h a t e  o f  p o t a s h .  T hese  r e s u l t s  w ere  o b t a i n e d  
o v e r  a  p e r i o d  o f  t h r e e  y e a r s  when 160 p ou n ds  o f  p o t a s h  were 
a p p l i e d  p e r  a c r e  e a c h  y e a r .  However,  when t h i s  amount o f  p o t a s h  
was d o u b l e d  t h e  i n c r e a s e s  f o r  m u r i a t e  were  n o t  u n i f o r m  an d  t h e  
r e s u l t s  i n d i c a t e d  a  s l i g h t  t o x i c  e f f e c t *
The w o rk  o f  P a t e  a n d  S k i n n e r  (3 1 )  gave  some e v i d e n c e  t h a t  
ammonia a n d  p o t a s h  h a d  more i n f l u e n c e  on t h e  y i e l d s  o f  p o t a t o e s
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t h a n  p h o s p h o r i c  a c i d .  However,  t h e  r e s u l t s  a s  a  w ho le  showed 
t h a t  t h e  h e a t  y i e l d s  w ere  o b t a i n e d  w here  a  f e r t i l i z e r  c o n t a i n ­
i n g  n e a r l y  e q u a l  p r o p o r t i o n s  o f  ammonia, p h o s p h o r i c  a c i d ,  and  
p o t a s h  was u s e d .  She y i e l d s  o f  p o t a t o e s  w ere  d e c r e a s e d  when 
p o t a s h  was w i t h h e l d  f rom  t h e  f e r t i l i z e r  m i x t u r e .  Woods ( 5 5 ) ,  
s t u d y i n g  t h e  e f f e c t s  o f  o m i t t i n g  p o t a s h  f ro m  t h e  f e r t i l i z e r  
u s e d  f o r  p o t a t o e s  i n  M aine ,  o b t a i n e d  a  p r o f i t a b l e  i n c r e a s e  i n  
y i e l d s  when 1500 p o u n d s  o f  f e r t i l i z e r  c o n t a i n i n g  3 $  p o t a s h  was 
a p p l i e d .  He a l s o  r e p o r t e d  a  b e n e f i c i a l  e f f e c t  on y i e l d s  o f  
p o t a t o e s  when 300 p o u n d s  o f  sod ium  c h l o r i d e  w e re  u s e d  p e r  a c r e .
The a v e r a g e  y i e l d s  o f  p o t a t o e s  o b t a i n e d  by B ergh  (3 )  on a  
sa n d y  lo am  s o i l  w i t h  I r i s h  C o b b l e r  a n d  Green  M o u n ta in  v a r i e t i e s ,  
show a n  i n c r e a s e  o f  60 b u s h e l s  o f  m a r k e t a b l e  p o t a t o e s  f o r  
t h e  p o t a s h  p l o t s  o v e r  t h e  y i e l d s  f ro m  t h e  n o - p o t a s h  p l o t s .  
I n c r e a s e s  f o r  t h e  p o t a s h  a p p l i c a t i o n s  w ere  c o n s i s t e n t  w h e re  
no s t a b l e  manure  h a d  b e e n  a p p l i e d .  I n  o t h e r  w o r d s ,  s t a b l e  
m anure  e v i d e n t l y  h e l p e d  t o  o f f s e t  t h e  e f f e c t  o f  a  f e r t i l i z e r  
u n b a l a n c e d  w i t h  r e s p e c t  t o  p o t a s h .
C o n t r a r y  t o  t h e  r e s u l t s  o b t a i n e d  by many i n v e s t i g a t o r s ,  
C o op e r  and  Rapp (8 )  f o u n d  no  b e n e f i c i a l  e f f e c t  on y i e l d s  o f  
p o t a t o e s  f ro m  t h e  u s e  o f  p o t a s h  i n  t h e  f e r t i l i z e r  m i x t u r e .  On
t h e  b a s i s  o f  r e t u r n s  p e r  pound  o f  f e r t i l i z e r  u s e d ,  t h e y  r a n k e d  
t h e  f e r t i l i z e r  i n g r e d i e n t s  a s  f o l l o w s :  n i t r o g e n ,  2 . 0 8  b u s h e l s
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o f  p o t a t o e s ;  p h o s p h o r i c  a c i d ,  1 .6 0 5  b u s h e l s  o f  p o t a t o e s ;  and  
p o t a s h ,  1 . 2 3  b u s h e l s  o f  p o t a t o e s .  W a l la c e  (51 )  f o u n d  t h a t  
p o t a s h  manure  s a l t s  d i d  n o t  g i v e  a s  h i g h  y i e l d s  o f  p o t a t o e s  
a s  m u r i a t e ,  o r  s u l p h a t e  o f  p o t a s h .  He a l s o  n o t e d  t h a t  t h e  
l e a v e s  o f  t h e  p l a n t s  on a l l  n o - p o t a s h  p l o t s  h a d  a  d i s t i n c t l y  
d e e p e r  g r e e n  c o l o r  t h a n  t h e  l e a v e s  o f  t h e  p l a n t s  on t h e  p o t a s h -  
t r e a t e d  p l o t s .  I n  t h i s  c o n n e c t i o n ,  S c h r e i n e r  (39)  made a 
r a t h e r  c o m p le t e  s t u d y  o f  t h e  symptoms a s s o c i a t e d  w i t h  p o t a s h  
h u n g e r  o f  t h e  p o t a t o  p l a n t ,  T hese  he o b s e r v e d  may be c h a r a c t e r ­
i z e d  by d a r k  g r e e n  f o l i a g e ,  convex  w r i n k l e d  l e a f ,  d r o o p i n g ,  
a n d  l a t e r  e x h i b i t i n g  a  b r o n z i n g  e f f e c t .  T hese  symptoms 
w ere  o b s e r v e d  t o  be more m arked  i n  t h e  p o t a t o  f i e l d s  on t h e  
s a n d y  s o i l s  o f  t h e  A t l a n t i c  C o a s t a l  P l a i n  R e g io n .  P o t a s h  
h u n g e r  symptoms, a s  e x h i b i t e d  by t h e  p o t a t o  p l a n t ,  a r e  v e r y  
c h a r a c t e r i s t i c  a n d  o f f e r  a  f a i r l y  r e l i a b l e  g u i d e  i n  t h e  
f e r t i l i z a t i o n  o f  t h i s  c r o p .
A l t h o u g h  no  p a r t i c u l a r  m e n t i o n  h a s  been  made o f  t h e  e f f e c t s  
o f  p h o s p h o r i c  a c i d  on t h e  p o t a t o  c ro p ,  i t  i s  c o n c e d e d  t h a t  p h o s ­
p h o r i c  a c i d  i s  a n  e s s e n t i a l  i n g r e d i e n t  o f  p o t a t o  f e r t i l i z e r s  
i n  a  l a r g e  m a j o r i t y  o f  c a s e s .  However, i t  was d e c i d e d  t o  
c o n f i n e  t h e  p r e s e n t  d i s c u s s i o n  t o  t h e  e f f e c t s  o f  n i t r o g e n  and  
p o t a s j i  i n  a c c o r d a n c e  w i t h  t h e  e x p e r i m e n t a l  w o rk  t h a t  w i l l  be 
d e s c r i b e d  l a t e r .
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I
8 .  E x p e r i m e n t a  w i t h  F e r t i l i z e r s  f o r  Sweet P o t a t o e s *
I t  i s  s i g n i f i c a n t  t h a t  a  l a r g e  p o r t i o n  o f  t h e  e x p e r i m e n t a l  
w o rk  on f e r t i l i z e r s  f o r  sw e e t  p o t a t o e s  h a s  been  c o n c e r n e d  c h i e f l y  
w i t h  t h e  e f f e c t s  p r o d u c e d  by n i t r o g e n  a n d  p o t a s s i u m .  T h a t  t h e s e  
two e l e m e n t s  a r e  i m p o r t a n t  i n  s w e e t  p o t a t o  p r o d u c t i o n  was b r o u g h t  
o u t  r a t h e r  s t r i k i n g l y  by K e i t t  {21)* i n  a  c h e m ic a l  a n a l y s i s  o f  
f o u r t e e n  d i f f e r e n t  v a r i e t i e s  o f  s w e e t  p o t a t o e s .  H is  r e s u l t s  
showed t h a t  t h e  f o l l o w i n g  am ounts  o f  n i t r o g e n *  p h o s p h o r i c  a c i d ,  
a n d  p o t a s h  w ere  rem oved  f r o m  t h e  s o i l  by t h e  sw e e t  p o t a t o  s t o r a g e  
r o o t s :
*
H i t r o g e n  ...................................  0 . 3 4 8 $  t o  0 . 1 8 4 $
P h o s p h o r i c  A c i d .  . . . .  0 . 0 8 9 3 $  t o  0 . 0 4 3 5 $
P o t a s h   ....................  0 . 6 8 4 $  t o  0 . 3 3 6 $
I t  w ould  seem f rom  t h e s e  r e s u l t s  t h a t  n i t r o g e n  and p o t a s h  s h o u l d  
be e x p e c t e d  t o  p l a y  a  more i m p o r t a n t  p a r t  t h a n  p h o s p h o r u s  i n  
t h e  f e r t i l i z a t i o n '  o f  sw ee t  p o t a t o e s .  C o n s e q u e n t l y ,  v a r i o u s
n i t r o g e n  a n d  p o t a s s i u m  m a t e r i a l s  have  b e e n  u s e d  more t h a n  p h o s ­
p h o r u s  m a t e r i a l s  f o r  f e r t i l i z e r  s t u d i e s  w i t h  sw ee t  p o t a t o e s .
S c o t t  ( 4 0 ) ,  f o u n d  a s  a  r e s u l t  o f  f i v e  y e a r ’ s s t u d y  on f e r t i l i z e r s  
f o r  sw e e t  p o t a t o e s ,  t h a t  b o t h  s u l p h a t e  o f  ammonia and  d r i e d  
b l o o d  a r e  s u i t a b l e  s o u r c e s  o f  n i t r o g e n  f o r  t h i s  c r o p .  He a l s o  
f o u n d  t h a t  f e r t i l i z e r s  c o n t a i n i n g  p o t a s h  w ere  n e e d e d  i n  o r d e r  
t o  p r o d u c e  a  s a t i s f a c t o r y  y i e l d  o f  p o t a t o e s .  From a  c o m p a r i s o n  
o f  m u r i a t e  and  s u l p h a t e  o f  p o t a s h  h e  fo u n d  t h a t  t h e  m u r i a t e
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p l o t  o u t - y i e l d e d  t h e  s u l p h a t e  p l o t  hy 1 8 , 2  b u s h e l s  o f  p o t a t o e s .
I t  i s  r a t h e r  s i g n i f i c a n t  t h a t  t h e r e  w e re  no d i f f e r e n c e s  n o t e d
i n  t h e  e x t e n t  o f  v i n e  g r o w t h  on an y  o f  t h e  p l o t s .
S t u c k e y  ( 4 5 ) ,  sum m ar ized  t h e  r e s u l t s  o f  12 y e a r 1 is e x p e r i ­
m e n t a l  w o rk  on a  c o m p a r i s o n  o f  s i n g l e  a p p l i c a t i o n s  o f  m i n e r a l  
f e r t i l i z e r  m a t e r i a l s ,  a n d  a  c o m p le t e  f e r t i l i z e r  m i x t u r e  f o r  
sw ee t  p o t a t o e s .  W i th  r e s p e c t  t o  t h e  y i e l d s  o f  p o t a t o e s  o b t a i n e d ,  
t h e  f e r t i l i z e r  t r e a t m e n t s  may be r a n k e d  a s  f o l l o w s :  f i r s t ,  com­
p l e t e ;  s e c o n d ,  s u l p h a t e  o f  p o t a s h ;  t h i r d ,  a c i d  p h o s p h a t e ,  f o u r t h ,  
n i t r a t e  o f  so d a ;  a n d  f i f t h ,  c h e c k  (no  f e r t i l i z e r ) .  I t  was 
s t a t e d  t h a t  y i e l d s  o f  p o t a t o e s  o b t a i n e d  f rom  t h e  v a r i o u s  t r e a t ­
m e n t s ,  i n  c o m p a r i s o n  w i t h  t h o s e  o b t a i n e d  f ro m  t h e  c h e c k  p l o t s ,  
d i d  n o t  w a r r a n t  t h e  u s e  o f  f e r t i l i z e r s  i n  l a r g e  a m o u n t s .
I n  a n  e a r l i e r  p u b l i c a t i o n ,  S tu c k e y  (44 )  r e p o r t e d  t h e  
r e s u l t s  o f  some e x t e n s i v e  s t u d i e s  on t h e  e f f e c t s  o f  d i f f e r e n t  
f e r t i l i z e r  m a t e r i a l s  on t h e  w e i g h t  a n d  c h e m ic a l  c o m p o s i t i o n  
o f  t h e  sw ee t  p o t a t o  v i n e s  p r o d u c e d .  I t  was c o n c l u d e d  t h a t  h i g h  
n i t r o g e n  a p p l i c a t i o n s  h a d  a  t e n d e n c y  t o  i n c r e a s e  t h e  w e i g h t  o f  
v i n e s  b u t  d i d  n o t  m a t e r i a l l y  e f f e c t  t h e i r  c h e m ic a l  c o m p o s i t i o n .  
C h e m ica l  d e t e r m i n a t i o n s  made on t h e  p o t a t o e s  a l s o  showed no 
s i g n i f i c a n t  v a r i a t i o n s  f o r  t h e  d i f f e r e n t  t r e a t m e n t s .  N i t r a t e  
o f  so d a  u s e d  a l o n e  p r o d u c e d  t h e  s m a l l e s t  p o t a t o e s ,  w h e r e a s  a  
c o m p l e t e  f e r t i l i z e r ,  a n d  l i k e w i s e  a  s u l p h a t e  o f  p o t a s h  t r e a t ­
m e n t ,  h a d  a  t e n d e n c y  t o  i n c r e a s e  t h e  s i z e .  N e i t h e r  t h e
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p e r c e n t a g e  o f  s t a r c h ,  n o r  t h e  p e r c e n t a g e  o f  s u g a r  showed s i g n i f i c a n t
d i f f e r e n c e s  i n  t h e  p o t a t o e s  p r o d u c e d ,  w here  a  £ - 1 2 - 2  an d  w h e re
a  3 - 1 2 - 4  f e r t i l i z e r  was a p p l i e d  e a c h  y e a r  o v e r  a  p e r i o d  o f
two y e a r s .  I t  was c o n c l u d e d  f ro m  a  c o m p a r i s o n  o f  t h e  w e i g h t  o f
v i n e s  p r o d u c e d  and  t h e  y i e l d  o f  p o t a t o e s ,  t h a t  t h e  s i z e  o f
t h e  c r o p  c a n n o t  he f o r e c a s t  f ro m  t h e  e x t e n t  o f  t h e  v i n e  g r o w th .
C o n t r a r y  t o  t h e  r e s u l t s  o b t a i n e d  by S tu c k e y  ( 4 4 ) ,  i t  i s  
commonly t h o u g h t  t h a t  t h e r e  i s  a  r e l a t i o n  b e tw e e n  t h e  g r o w th  
o f  sw e e t  p o t a t o  v i n e s  and  t h e  y i e l d  o f  sw ee t  p o t a t o e s .  F o r  
l a c k  o f  e x p e r i m e n t a l  e v i d e n c e ,  much d o u b t  e x i s t s  c o n c e r n i n g  t h e  
e f f e c t  o f  v a r i o u s  f e r t i l i z e r  m a t e r i a l s  on t h e  p r o d u c t i o n  o f  sw ee t  
p o t a t o  v i n e s  and  s t o r a g e  r o o t s .  However,  more i s  known a b o u t  
t h e  e f f e c t  o f  f e r t i l i z e r  m a t e r i a l s  on t h e  shap e  o f  sw e e t  p o t a t o e s .  
R e s u l t s  o f  f i e l d  e x p e r i m e n t s  have  b e e n  o b t a i n e d  w h i c h  i n d i c a t e  
t h a t  c e r t a i n  f e r t i l i z e r  i n g r e d i e n t s  t e n d  t o  p r o d u c e  l o n g  h a r r o w  
s w e e t  p o t a t o e s  and  o t h e r s  t e n d  t o  p r o d u c e  s h o r t  t h i c k  o n e s .
W h e th e r  t h i s  e f f e c t  i s  d i r e c t l y  a s s o c i a t e d  w i t h  t h e  m a n u f a c t u r e  
and  t r a n s l o c a t i o n  o f  c a r b o h y d r a t e  m a t e r i a l s  f o r  r o o t  s t o r a g e ,  
o r  m e r e l y  t h e  r e s u l t a n t  o f  a  change  i n  t h e  r e l a t i o n s h i p  b e tw e e n  
v i n e  g r o w th  a n d  r o o t  s t o r a g e ,  i s  n o t  known. I n  r e s p e c t  t o  t h e  
e f f e c t s  o f  f e r t i l i z e r s  on t h e  sh a p e  o f  sw ee t  p o t a t o e s ,  t h e  work  
o f  S c h e rm e r h o rn  (37)  i s  o f  p a r t i c u l a r  i n t e r e s t .  He f o u n d  t h a t  
i n c r e a s i n g  am oun ts  o f  n i t r o g e n  i n  t h e  f e r t i l i z e r  m i x t u r e ,  p r o ­
d u c e d  a  r e l a t i v e l y  l o n g  p o t a t o ,  w h e r e a s  i n c r e a s i n g  am oun ts  o f
-  13  -
p o t a s h ,  p r o d u c e d  a  p o t a t o  o f  t h e  "ch u n k "  t y p e .  These  r e s u l t s  
a r e  p a r t i c u l a r l y  s i g n i f i c a n t  f ro m  a n  econom ic  s t a n d p o i n t ,  s i n c e  
t h e  m a r k e t  a t  t h e  p r e s e n t  t im e  demands a  " c h u n k "  t y p e  o f  sw e e t  
p o t a t o .  The same a u t h o r  o b t a i n e d  i n c r e a s e d  y i e l d s  o f  p o t a t o e s  
when c o m p le t e  f e r t i l i z e r s  c o n t a i n i n g  a s  h i g h  a s  8fo p o t a s h  w ere  
u s e d .  A c o m p le t e  f e r t i l i z e r  c o n t a i n i n g  t h i s  amount o f  p o t a s h  
p r o d u c e d  a n  i n c r e a s e d  y i e l d  o f  9 9 . 5  b u s h e l s  o f  p o t a t o e s ,  o v e r  
t h a t  o b t a i n e d  f rom  t h e  n o - p o t a s h  t r e a t m e n t .
S e v e r a l  a t t e m p t s  have  b e e n  made t o  d e t e r m i n e  t h e  r e l a t i o n  
b e tw e e n  t h e  s t a r c h  a n d  s u g a r  c o n t e n t  o f  t h e  sw ee t  p o t a t o e s  and  
t h e  k i n d  o f  f e r t i l i z e r  u s e d ,  b u t  t h e  r e s u l t s  so f a r  have  b e en  
u n s a t i s f a c t o r y .  However,  Quinn ( 3 5 ) ,  i n  1925 ,  f o u n d  a  d e f i n i t e  
c o r r e l a t i o n  b e tw e e n  t h e  amount o f  p o t a s h  u s e d  a s  f e r t i l i z e r  a n d  
t h e  p e r c e n t a g e  o f  c a r b o h y d r a t e s  i n  t h e  p o t a t o e s  p r o d u c e d .  I t  
was c l a i m e d  t h a t  p o t a s h  a p p l i c a t i o n s  n o t  o n l y  i n c r e a s e d  t h e  
p e r c e n t a g e  o f  s t a r c h  a n d  s u g a r s ,  b u t  a l s o  p r o d u c e d  a  l a r g e r  
y i e l d  o f  m a r k e t a b l e  p o t a t o e s .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  
Q u inn  a l s o  o b s e r v e d  t h a t  t h e  v i n e  g ro w th  was u n a f f e c t e d  by t h e  
f e r t i l i z e r  t r e a t m e n t s .
Jo h n s o n ,  Z im m er ly ,  a n d  G e ise  (20)  s t u d i e d  t h e  r e l a t i v e  
e f f e c t s  o f  s e v e r a l  sod ium  and  p o t a s s i u m  s a l t s ,  when u s e d  f o r  
t o p - d r e s s i n g  sw ee t  p o t a t o e s .  I t  was f o u n d  t h a t  t h e  c o m p le t e  
f e r t i l i z e r  p l o t s  w h ic h  were  t o p - d r e s s e d  w i t h  sodium c h l o r i d e  
p r o d u c e d  a n  a v e r a g e  i n c r e a s e  o f  4 2 . 7  b u s h e l s  o f  m a r k e t a b l e
-  14  -
p o t a t o e s ,  o v e r  t h e  y i e l d  o b t a i n e d  f ro m  t h e  same t r e a t m e n t  w i t h o u t  
t h e  sodium c h l o r i d e  t o p - d r e s s i n g .  T h i s  i n c r e a s e  was c o n s i s t e n t  
f o r  b o t h  t h e  l a t e  and  e a r l y  h a r v e s t  o f  t h e  sw ee t  p o t a t o e s .  I t  
was p o i n t e d  o u t  t h a t  a l l  o f  t h e  t r e a t m e n t s  c o n t a i n i n g  c h l o r i d e  
s a l t s ,  com pared  v e r y  f a v o r a b l y  w i t h  t h o s e  c o n t a i n i n g  s u l p h a t e s .
G e i se  ( 1 4 ) ,  a s  a  r e s u l t  o f  s e v e r a l  y e a r ’ s e x p e r i m e n t a l  
w o rk ,  c h i e f l y  w i t h  s i n g l e  a p p l i c a t i o n s  o f  f e r t i l i z e r  m a t e r i a l s ,  
c o n c l u d e d  t h a t  a  c o m p le t e  f e r t i l i z e r  was e s s e n t i a l  f o r  t h e  
p r o d u c t i o n  o f  sw ee t  p o t a t o e s .  However, he fo u n d  t h a t  r e s p o n s e s  
i n  y i e l d s  f ro m  p o t a s s i u m  a p p l i c a t i o n s  w e r e ,  a s  a  r u l e ,  g r e a t e r  
t h a n  t h e  r e s p o n s e s  f ro m  n i t r o g e n  o r  p h o s p h o r i c  a c i d  a p p l i c a t i o n s .  
The r e s u l t s  o f  a n  e x p e r i m e n t  f o r  one y e a r ,  shom^ed an  i n c r e a s e  
o f  40 b u s h e l s  o f  p o t a t o e s  f rom  a  £ - 8 - 1 0  f e r t i l i z e r  t r e a t m e n t ,  
o v e r  t h e  y i e l d  o b t a i n e d  f ro m  a  2 - 8 - 8  f e r t i l i z e r .  L i k e w i s e ,  a  
3 - 8 - 1 0  f e r t i l i z e r  t r e a t m e n t  o u t y i e l d e d  a  3 - 8 - 8  f e r t i l i z e r  
t r e a t m e n t  by  23 b u s h e l s  o f  p o t a t o e s .
As s t r o n g  a s  t h e  c a s e  may seem f o r  t h e  b e n e f i c i a l  e f f e c t s  
o f  p o t a s h  t r e a t m e n t s  on sw e e t  p o t a t o e s ,  y e t  r e s u l t s  have  been  
r e p o r t e d  w h e re  p o t a s h  a p p l i c a t i o n s  have  n o t  p r o d u c e d  i n c r e a s e d  
y i e l d s .  H o t c h k i s s  ( 1 8 ) ,  f o u n d  f rom  a  c o m p a r i s o n  o f  s e v e r a l  
f e r t i l i z e r  m a t e r i a l s  u s e d  a l o n e  and  i n  d i f f e r e n t  c o m b i n a t i o n s ,  
t h a t  s u l p h a t e  o f  p o t a s h  gave  t h e  l o w e s t  y i e l d  o f  a n y  t r e a t m e n t ,
I t  was p o i n t e d  o u t  t h a t  a p p a r e n t l y  p o t a s h  was n o t  a  l i m i t i n g
-  15  -
f a c t o r  i n  t h e  s o i l  u s e d  f o r  t h e  e x p e r i m e n t s .  Knapp (22 )  a l s o  
r e p o r t e d  no  i n c r e a s e s  i n  y i e l d s  o f  sw ee t  p o t a t o e s  w here  p o t a s h  
a p p l i c a t i o n s  w e re  made*
Sum m ar iz in g  t h e  e x p e r i m e n t a l  w ork  done w i t h  f e r t i l i z e r s
f o r  s w e e t  p o t a t o e s ,  i t  seems q u i t e  e v i d e n t  t h a t  p o t a s h  a n d  
n i t r o g e n  i n  one fo rm  o r  a n o t h e r  a r e  n e e d e d  f o r  s w e e t  p o t a t o
p r o d u c t i o n  on t h e  m a j o r i t y  o f  s o i l s .  E x a c t l y  which  fo rm  o f  
n i t r o g e n  a n d  p o t a s h  i s  "best ,  i s  s t i l l  a  m a t t e r  t o  "be d e t e r ­
m ined  hy e x p e r i m e n t ,  p r o h a h l y  f o r  e a c h  s o i l  c o n d i t i o n .
S .  A d s o r p t i o n  E x p e r i m e n t s  w i t h  D i f f e r e n t  
P o t a s s i u m  M a t e r i a l s .
S in c e  f e r t i l i z e r s  r e l a t i v e l y  h i g h  i n  p o t a s h  a r e  q u i t ’s 
g e n e r a l l y  u s e d  f o r  p o t a t o  p r o d u c t i o n ,  t h e  i m p o r t a n c e  o f  
d e t e r m i n i n g  t h e  a d s o r p t i o n  p ow er  o f  t h e  s o i l  w i t h  r e s p e c t  t o  
t h e  p o t a s s i u m  i n  t h e  d i f f e r e n t  m a t e r i a l s  u s e d ,  and t h e  a v a i l ­
a b i l i t y  a f t e r  a d s o r p t i o n ,  i s  a t  once a p p a r e n t .
F o r  a l m o s t  a  c e n t u r y ,  i n v e s t i g a t o r s  have  known t h a t  s o i l s  
i n  g e n e r a l  p o s s e s s  t h e  pow er  t o  d e c r e a s e  t h e  c o n c e n t r a t i o n  o f  
s a l t  s o l u t i o n s  w i t h  w h ich  t h e y  a r e  b r o u g h t  i n  c o n t a c t .  As 
e a r l y  a s  t h e  l a t t e r  p a r t  o f  th e  E i g h t e e n t h  C e n t u r y  much work  
h a d  b e e n  done on t h e  s u b j e c t  a n d  c o n s i d e r a b l e  d a t a  had  b e en  
a c c u m u l a t e d .  T h i s  e a r l i e r  w ork  h a s  b e en  c o m p i l e d  and  r e v i e w e d  
i n  d e t a i l  by P a t t e n  a n d  Waggaman ( 3 2 ) .  Of t h e  e a r l y  i n v e s t ! -
- l e ­
g a t i o n s ,  t h e  c l a s s i c a l  w ork  o f  Way, F r a n k ,  T r e u t l e r ,  a n d  P e t e r s ,  
i s  p e r h a p s  t h e  m os t  o u t s t a n d i n g .  Way ( 5 2 ) ,  a s  e a r l y  a s  1850 
f o u n d  a n  e x c e s s  o f  "bases h e l d  h y  s a n d  t r e a t e d  w i t h  s a l t s .
F r a n k  ( 1 1 ) ,  i n  one o f  h i s  p e r c o l a t i o n  e x p e r i m e n t s ,  f o u n d  9 5 . 5 $  
o f  t h e  p o t a s s i u m  o f  a  0 . 1 $  s o l u t i o n  o f  p o t a s s i u m  c h l o r i d e  
r e t a i n e d  hy a n  18 i n c h  column o f  s o i l .  T r e u t l e r  ( 4 6 ) ,  f o u n d  
t h a t  a d d i t i o n s  o f  sod ium  c h l o r i d e  r e d u c e d  t h e  amount o f  p o t a s s ­
ium r e t a i n e d  hy s o i l s  t r e a t e d  w i t h  s o l u t i o n s  o f  p o t a s s i u m  
c h l o r i d e ,  t h u s  c o n f i r m i n g  t h e  e a r l i e r  work  o f  F r a n k  ( 1 1 ) .
However, F i s h e r  ( 1 0 ) ,  i n  a  more r e c e n t  p u b l i c a t i o n ,  p r e s e n t e d  
t h e  w ork  o f  Lemberg w h i c h  shows a  r e p l a c e m e n t  o f  sod ium  hy 
p o t a s s i u m  i n  s o i l s .  I t  was p o i n t e d  o u t  t h a t  u n d e r  s i m i l a r  
c o n d i t i o n s ,  p o t a s s i u m  w i l l  r e p l a c e  sod ium , a s  m ig h t  he s u g g e s t e d  
hy t h e  r e t e n t i o n  o f  l a r g e  am ounts  o f  p o t a s s i u m  hy s o i l ,  i n  com­
p a r i s o n  t o  sod ium .  F u r t h e r m o r e ,  t h e  p r e s e n c e  o f  sod ium  c h l o r i d e  
r a t h e r  t h a n  p o t a s s i u m  c h l o r i d e  i n  t h e  ocean  i s  s u g g e s t i v e  o f  
t h e  r e l a t i v e  am oun ts  o f  t h e s e  two s a l t s  t h a t  may he h e l d  hy  s o i l s .
P a t t e n  a n d  Waggaman (32 )  r e c a l c u l a t e d  t h e  r e s u l t s  o b t a i n e d  
hy P e t e r s  (34 )  on t h e  r e m o v a l  o f  p o t a s s i u m  c h l o r i d e  f ro m  s o l u ­
t i o n  hy s o i l .  The r e c a l c u l a t e d  r e s u l t s  showed t h a t  t h e  r e m o v a l  
o f  p o t a s s i u m  was n e a r l y  t w i c e  a s  g r e a t  f rom a  weak s o l u t i o n  , 
a s  was o b t a i n e d  when a  s o l u t i o n  t w e n t y  t i m e s  s t r o n g e r  was u s e d .
S c h r e i n e r  and F a i l y e r  (38)  p e r c o l a t e d  a  p o t a s s i u m  c h l o r i d e  
s o l u t i o n  c o n t a i n i n g  200 p . p . m .  o f  p o t a s s i u m  t h r o u g h  a  s h o r t
-  17  -
co lum n  o f  s a n d y  loam  s o i l  a t  t h e  r a t e  o f  50 c , o ,  i n  24 h o u r s*
The f i r s t  200 c . c .  o f  p e r c o l a t e  was r e d u c e d  t o  96 p*p*m. o f  
p o t a s s i u m  and  t h e r e a f t e r  t h e  amount o f  p o t a s s i u m  i n  t h e  p e r c o ­
l a t e  s t e a d i l y  i n c r e a s e d *  I t  was c o n c l u d e d  t h a t  t h e  p o t a s s i u m  
r e t a i n e d  hy s o i l  i s  c o n t i n u a l l y  d i f f u s i n g  i n t o  t h e  f r e e  s o i l  
s o l u t i o n  a n d  becoming d i r e c t l y  a c c e s s i b l e  t o  p l a n t s .
M c C a l l ,  H i l d e r b r a n d t ,  and  J o h n s t o n  (2 8 )  s t u d i e d  t h e  
a d s o r p t i o n  o f  p o t a s s i u m  by a  s a n d y  loam  s o i l  f ro m  a  s o l u t i o n  o f  
p o t a s s i u m  c h l o r i d e  c o n t a i n i n g  62 p . p . m .  o f  p o t a s s i u m *  A f t e r  
t h e  f i r s t  t e n  m i n u t e s  i n  c o n t a c t  w i t h  t h e  s o i l ,  t h e  s o l u t i o n  
was r e d u c e d  t o  40 p .p ^ m .  o f  p o t a s s i u m , a n d  t o  36 p . p . m .  a f t e r  
t h e  s e c o n d  t e n - m i n u t e  p e r i o d .  Prom t h i s  p o i n t  t h e  a d s o r p t i o n  
g r a d u a l l y  d e c r e a s e d  u n t i l  t h e  s o l u t i o n  coming f ro m  t h e  s o i l  was 
a l m o s t  u n c h a n g e d .  The r e m o v a l  o f  t h e  a d s o r b e d  p o t a s s i u m  by 
d i s t i l l e d  w a t e r  was g r e a t e s t  a t  f i r s t ,  and  t h e n  became p r a c t i ­
c a l l y  c o n s t a n t .  About 42% o f  t h e  a d s o r b e d  p o t a s s i u m  was s t i l l  
r e t a i n e d  by  t h e  s o i l  a f t e r  s i x  T e a c h i n g s  h a d  b e e n  made.
P r e a r  and  E rb  (12)  s t a t e d  t h a t  much o f  t h e  p o t a s h  a p p l i e d  
a s  f e r t i l i z e r  r e m a i n e d  i n  t h e  s u r f a c e  s o i l  i n  a  s t a t e  h i g h l y  
a v a i l a b l e  t o  c r o p s ,  a n d  t h a t  t h e  l o s s  by d r a i n a g e  was p r o b a b l y  
n o t  g r e a t .  McGoerge ( 2 9 ) ,  u s i n g  a  s a n d y  t e x t u r e d  s o i l  f rom  
H o n o lu lu ,  o b t a i n e d  a s  h i g h  a s  4 5 $  p o t a s s i u m  f i x a t i o n  by l e a c h i n g  
w i t h  a  s o l u t i o n  o f  p o t a s s i u m  s u l p h a t e  c o n t a i n i n g  214 p . p . m .  o f  
p o t a s s i u m .
S t a r k e y  a n d  Gordon (4 2 )  showed t h a t  t h e  h y d r o g e n - i o n  
c o n c e n t r a t i o n  a f f e c t e d  a d s o r p t i o n .  P o t a s s i u m  was a d s o r b e d  i n  
l a r g e s t  am oun ts  hy  h y d r o g e l  o f  s i l i c a  i n  a n  a l k a l i n e  s o l u t i o n ,  
h u t  when t h e  r e a c t i o n  was made a c i d ,  t h e  amount o f  p o t a s s i u m  
a d s o r b e d  was m a r k e d ly  r e d u c e d .
Sum m ariz ing  t h e  w ork  o f  p r e v i o u s  i n v e s t i g a t o r s ,  i t  i s  
e v i d e n t  t h a t  p o t a s s i u m  i s  a d s o r b e d  by s o i l s  i n  v a r y i n g  am oun ts  
d e p e n d i n g  upo n  t h e  e x i s t i n g  c o n d i t i o n s ,  k i n d  o f  s o i l ,  an d  t h e  
amount  a n d  k i n d  o f  p o t a s s i u m  m a t e r i a l  a p p l i e d ,  f r o m  a  p r a c t i ­
c a l  s t a n d p o i n t  t h i s  a d s o r p t i o n  i s  o f  c o n s i d e r a b l e  i m p o r t a n c e .
I n  t h e  c a s e  o f  p o t a t o  g r o w e r s  i n  M a ry lan d  a n d  V i r g i n i a ,  w here  
a t  t h e  p r e s e n t  t im e  a p p l i c a t i o n s  o f  f ro m  1000 t o  2000 p o u n d s  
o f  f e r t i l i z e r  p e r  a c r e ,  a n a l y z i n g  f ro m  5 $  t o  8fa p o t a s h ,  a r e  
made a n n u a l l y ,  t h e  s u b j e c t  demands u n u s u a l  a t t e n t i o n .  More­
o v e r ,  i n  t h e  p o t a t o - g r o w i n g  s e c t i o n s  o f  t h e s e  two s t a t e s ,  t h e  
p r a c t i c e  o f  u s i n g  l a r g e r  a m o u n ts  o f  p o t a s s i u m  i n  t h e  f e r t i l i z e r  
m i x t u r e s  i s  p r o b a b l y  i n c r e a s i n g  r a t h e r  t h a n  d e c r e a s i n g ,  
f i n a l l y ,  t h e  l o o s e ,  f r i a b l e  c o n d i t i o n  o f  N o r f o l k  sa n d y  loam ,  
w h ic h  i s  u s e d  e x t e n s i v e l y  f o r  g ro w in g  e a r l y  p o t a t o e s  and  sw ee t  
p o t a t o e s ,  a d d s  f u r t h e r  i n t e r e s t  t o  t h e  p r o b l e m .
4 .  E f f e c t  o f  S a l t s  on n i t r i f i c a t i o n  i n  S o i l s .
P h o s p h o r u s  a d d i t i o n s  a s  a  r u l e  s t i m u l a t e  b a c t e r i a l  a c t i v i ­
t i e s  b u t  n e a r l y  a l l  o f  t h e  p o t a s s i u m  s a l t s  v e r y  soon  become 
t o x i c  t o  b a c t e r i a l  a c t i o n  i n  s o i l  when p r e s e n t  i n  l a r g e
-  19 -
a m o u n t s .  The l o w - g r a d e  p o t a s s i u m  s a l t s  a r e  o f  e s p e c i a l  
s i g n i f i c a n c e  i n  t h i s  r e s p e c t ,  p r o b a b l y  on a c c o u n t  o f  t h e i r  
h i g h  sod ium  c o n t e n t .  Hence ,  a  s t u d y  o f  t h e  e f f e c t s  o f  p o t a s s i u m  
s a l t s  on n i t r i f i c a t i o n  i s  i m p o r t a n t  w i t h  r e s p e c t  t o  t h e  r a t e  
an d  a c c u m u l a t i o n  o f  n i t r a t e s  f r o m  o r g a n i c  m a t e r i a l s  a d d ed  t o  t h e  
s o i l  i n  a  c o m p l e t e  f e r t i l i z e r  m i x t u r e .
G r e a v e s  ( 1 6 ) ,  fo u n d  t h a t  p o t a s s i u m  c h l o r i d e  was s t i m u l a t i n g  
t o  n i t r i f i c a t i o n  a t  low  c o n c e n t r a t i o n s  i n  t h e  s o i l  b u t  became 
t o x i c  a s  t h e  c o n c e n t r a t i o n  was i n c r e a s e d .  P o t a s s i u m  s u l p h a t e  
was f o u n d  t o x i c  a t  6 p . p . m .  i n  s o i l  b u t  t h e  t o x i c i t y  i n  t h i s  
o a s e  was s low t o  i n c r e a s e  a s  t h e  s a l t  c o n t e n t  was i n c r e a s e d .  
Lipman (24 )  made p e r h a p s  t h e  m ost  e x t e n s i v e  s t u d y  o f  t h e  
e f f e c t s  o f  a l k a l i  s a l t s  on t h e  a c t i v i t i e s  o f  s o i l  b a c t e r i a .
I n  h i s  s t u d i e s ,  he  fo u n d  t h a t  sodium c h l o r i d e  was t o x i c  t o  t h e  
n i t r i f y i n g  o r g a n i s m s  a t  a  c o n c e n t r a t i o n  o f  0 . 1 $  o r  l e s s .
Sodium c h l o r i d e  was fo u n d  t o  be a b o u t  a s  t o x i c  f o r  t h e  n i t r i f y ­
i n g  a s  f o r  t h e  a m m o n ify ing  o r g a n i s m s .  However, a  s t i m u l a t i n g  
e f f e c t  on n i t r i f i c a t i o n  was f o u n d  when sodium c h l o r i d e  was 
p r e s e n t  i n  v e r y  s m a l l  a m o u n t s .  I n  a  l a t e r  p u b l i c a t i o n ,  l i p m a n  
a n d  Sh a rp  (£ 5 )  f o u n d  t h a t  t h e  n i t r o g e n - f i x i n g  o r g a n i s m s  w ere  more 
t o l e r a n t  t o  sod ium  c h l o r i d e  t h a n  e i t h e r  t h e  n i t r i f y i n g  o r  
am m o n ify ing  o r g a n i s m s .  Brown and  H i t c h c o c k  ( 6 ) ,  G ib b s ,
B a t c h e l o r ,  and  Magnuson ( 1 5 ) ,  P a t t e r s o n  and  S c o t t  ( 3 3 ) ,  and  
l i p m a n  (2 6 )  a l l  r e p o r t e d  a  d e c r e a s e  i n  n i t r i f i c a t i o n  i n  s o i l
-  20  -
when sod ium  c h l o r i d e  was p r e s e n t  i n  h i g h  c o n c e n t r a t i o n s .
From t h e  f o r e g o i n g  r e v i e w  o f  l i t e r a t u r e  i t  i s  e v i d e n t  t h a t  
t h e  amount  and  k i n d  o f  f e r t i l i z e r  m a t e r i a l ,  o r  m a t e r i a l s ,  a d d e d  
t o  t h e  s o i l  n o t  o n l y  a f f e c t  t h e  n u t r i t i o n  o f  t h e  g ro w in g  c r o p  
d i r e c t l y ,  b u t  a l s o  i n d i r e c t l y  f ro m  c h e m i c a l ,  p h y s i c a l ,  a n d  
m i c r o b i o l o g i c a l  s t a n d p o i n t s .  Under  t h e s e  c o n d i t i o n s ,  s o i l  i s  
b e i n g  c o n s t a n t l y  a d j u s t e d  a n d  r e a d j u s t e d  t o  v a r i o u s  e q u i l i b r i a .  
When f e r t i l i z e r s  a r e  a d d e d  t o  t h e  s o i l ,  and  c r o p s  a r e  g rown,  
i t  becomes t h e  t a s k  o f  t h e  s p e c i a l i s t  i n  s o i l  f e r t i l i t y  t o  
d e t e r m i n e  a s  f a r  a s  p o s s i b l e  t h e  e x t e n t  o f  t h e  c h e m i c a l ,  
p h y s i c a l  a n d  b i o l o g i c a l  c h a n g e s  t h a t  h ave  c o n t r i b u t e d  t o  t h e  
f i n a l  r e s u l t .  $ h i s  i s  p r e c i s e l y  w h a t  h a s  b e e n  a t t e m p t e d  i n  
t h e  p r e s e n t  i n v e s t i g a t i o n .
-  21  -
E x p e r i m e n t a l
P a r t  1 ,  F e r t i l i z e r  S t u d i e s  w i t h  E a r l y  P o t a t o e s .
G e n e r a l  P l a n  o f  E x p e r i m e n t s ,  The e x p e r i m e n t a l  p l o t s  
w e re  l o c a t e d  Z m i l e s  n o r t h e a s t  o f  Snow H i l l ,  M a r y l a n d .  I n
t h i s  s e c t i o n  o f  M a ry la n d  t h e  p r e d o m i n a t i n g  s o i l s  a r e  t h e  
E o r f o l k ,  S a s s a f r a s ,  E l k t o n ,  and  k e y p o r t  s e r i e s *  A l l  a r e  
c h a r a c t e r i z e d  by t h e i r  low n i t r o g e n ,  p h o s p h o r i c  a c i d ,  a n d  p o t a s h  
c o n t e n t *
The t o p o g r a p h y  i n  t h e  v i c i n i t y  o f  Snow H i l l  may be d e s ­
c r i b e d  a s  e x t r e m e l y  f l a t  w i t h  t h e  e x c e p t i o n  o f  a n  o c c a s i o n a l  
s a n d  h i l l ,  one o f  w h ic h  e x t e n d e d  a l o n g  t h e  w e s t e r n  p o r t i o n  o f  
t h e  e x p e r i m e n t a l  a r e a ,  i n c l u d i n g  one e n t i r e  s e r i e s  o f  p l o t s *
The s o i l  t y p e  u s e d  f o r  t h e  e x p e r i m e n t s  was N o r f o l k  s a n d y  
lo am .  T h i s  s o i l  i s  e s p e c i a l l y  low i n  n i t r o g e n  and  p o t a s s i u m  
a s  may be s e e n  f rom  T a b le  I ,  w h ic h  shows t h e  r e s u l t s  o f  a  
m e c h a n i c a l  and  p a r t i a l  c h e m ic a l  a n a l y s i s  o f  a  sam ple  o f  t h e  
s u r f a c e  s o i l  t a k e n  f r o m  t h e  l e v e l  p o r t i o n  o f  t h e  e x p e r i m e n t a l  
a r e a *  The s u b s o i l  a p p e a r e d  t o  c o n t a i n  more s a n d  t h a n  t h e  
s u r f a c e  s o i l ,  h e n c e  t h e  s u r f a c e  w a t e r  was n o r m a l l y  d r a i n e d  
v e r y  r a p i d l y *
W e a th e r  C o n d i t i o n s ;  The 4 - y e a r  a v e r a g e  r a i n f a l l  d u r i n g  
t h e  g r o w in g  s e a s o n s  o f  t h e  e a r l y  p o t a t o  c r o p s  am ounted  t o  11 
i n c h e s .  The r a i n f a l l  d i s t r i b u t i o n  i n  n o r m a l  y e a r s  was goo d .
T a b l e .1 .  
M e c h a n i c a l  A n a l y s i s *
P e r c e n t *
F i n e  g r a v e l 1 . 2
C o a r s e  s a n d 1 2 . 0
Medium sa n d 1 2 .6
F i n e  s a n d 4 6 . 4
Y ery  f i n e  s a n d 8 . 2
S i l t 1 5 . 3
C la y 4 . 4
W a t e r - h o l d i n g  c a p a c i t y 2 9 .2
T o t a l  n i t r o g e n 0 CO 766
T o t a l  p o t a s s i u m 0 .8 8 4 7
PH 6 . 4
L o ss  by i g n i t i o n 2 . 3
* M e c h a n ic a l  a n a l y s i s  made by Bureau  o f  C h e m i s t r y  
and  S o i l s ,  U. S. D e p a r tm en t  o f  A g r i c u l t u r e *
-  22  -
D u r i n g  t h e  1927 s e a s o n  t h e  r a i n  gauge  a t  t h e  f i e l d  r e g i s t e r e d  
2 , 7 2  i n c h e s  f o r  March,  2*88 i n c h e s  f o r  A p r i l ,  1 . 7 2  i n c h e s  f o r  
May, 2 . 8 5  i n c h e s  f o r  J u n e ,  a n d  1 . 7 5  i n c h e s  f o r  J u l y ,  m aking  a 
t o t a l  o f  1 1 . 9  i n c h e s  f o r  t h e  g r o w in g  s e a s o n .  However,  d u r i n g  
t h e  1924 g r o w i n g  s e a s o n ,  a  t o t a l  o f  1 7 . 5  i n c h e s  o f  r a i n  w e re  
r e c o r d e d ,  o n l y  5 . 5  i n c h e s  f o r  192 5 ,  a n d  10 i n c h e s  f o r  19 2 6 .
A t h e r m o g r a p h  w i t h  t h e  h u l h  p l a c e d  6 i n c h e s  below t h e  
s u r f a c e  o f  t h e  s o i l  was u s e d  f o r  r e c o r d i n g  t h e  s o i l  t e m p e r a t u r e  
d u r i n g  t h e  g r o w t h  o f  t h e  c r o p .  At t h e  same t i m e ,  t h e  a i r  
t e m p e r a t u r e  was r e c o r d e d  by t h e  same i n s t r u m e n t .  The a v e r a g e  
mean s o i l  t e m p e r a t u r e  a t  a  d e p t h  o f  6 i n c h e s  was 5 7 . 8 ° F  f o r  
t h e  1926 g r o w i n g  s e a s o n  and 6 5 . 4 ° F  f o r  t h e  1927 g r o w in g  
s e a s o n .  The a v e r a g e  mean a i r  t e m p e r a t u r e  f o r  t h e  same p e r i o d s  
was 6 4 . 1 ° F  i n  1926 a n d  5 9 . 7 ° F  i n  192 7 .
D e s c r i p t i o n  a n d  Management o f  P l o t s ;  The e n t i r e  e x p e r i ­
m e n t a l  a r e a  a t  Snow H i l l  c o n s i s t e d  o f  a p p r o x i m a t e l y  5 . 2  a c r e s .  
Of t h i s  a r e a  3 a c r e s  w e re  u s e d  f o r  e a r l y  p o t a t o  f e r t i l i z e r  
e x p e r i m e n t s  a n d  t h e  r e m a i n d e r  was u s e d  f o r  f e r t i l i z e r  e x p e r i ­
m e n t s  w i t h  s w e e t  p o t a t o e s .  The p l o t s  were  1 /4 0  and  l / 2 0  a c r e  
i n  s i z e  and w ere  so  a r r a n g e d  i n  s e r i e s  t h a t  t h e  same c r o p  and 
f e r t i l i z e r  t r e a t m e n t s  a p p e a r e d  on e a c h  p l o t  e v e r y  two y e a r s .  
T h i s  a r r a n g e m e n t  p e m i t t e d  a  s t u d y  o f  t h e  a c c u m u l a t i v e  e f f e c t s  
o f  t h e  f e r t i l i z e r  t r e a t m e n t s .  E a r l y  p o t a t o e s  w ere  r o t a t e d  
w i t h  sw e e t  p o t a t o e s  i n  e v e r y  s e r i e s ,  w i t h  a  g r e e n  manure  c o v e r  
c r o p  on t h e  l a n d  d u r i n g  t h e  w i n t e r  an d  e a r l y  s p r i n g  m o n th s .
P i g .  1 .  One-row f e r t i l i z e r  d i s t r i b u t o r  u ced f o r  a p p l y ­
i n g  a l l  f e r t i l i z e r  t r e a t m e n t s .
-  23 -
Where t h e  e f f e c t  o f  t h e  g r e e n  manure  c o v e r  c r o p  vras s t u d i e d ,  
t h e  l a n d  r e m a i n e d  b a r e  a l l  w i n t e r .
The f e r t i l i z e r  t r e a t m e n t s  were a p p l i e d  w i t h  a  o n e - ro w  
d i s t r i b u t o r  i l l u s t r a t e d  i n  F i g .  I .  T h i s  m ethod  o f  d i s t r i b u t i o n  
t h o r o u g h l y  m ixed  t h e  f e r t i l i z e r  w i t h  t h e  s u r f a c e  s o i l  t h u s  
m i n i m i z i n g  t h e  p o s s i b i l i t y  o f  f e r t i l i z e r  i n j u r y  t o  a  l a r g e  
e x t e n t ,  The p l o t s  w ere  m ark ed  ou t  i n  s i x  rows 30 i n c h e s  a p a r t  
a n d  t h e  f e r t i l i z e r  was a p p l i e d  a b o u t  March 2 0 t h  o f  e a c h  y e a r .  
P l a n t i n g  f o l l o w e d  a s  so o n  a s  p o s s i b l e  a f t e r  t h e  f e r t i l i z e r  
a p p l i c a t i o n .  The s e e d  p o t a t o e s  w ere  t r e a t e d  f o r  s c a b  and  c u t  
a s  n e a r l y  a s  p o s s i b l e  i n  p i e c e s  o f  1 . 5  ou n ces  a s  recommended 
by  Appleman ( 1 ) .  L o c a l  g rown se ed  o f  t h e  I r i s h  G o b b le r  v a r i e t y  
was u s e d  t h r o u g h o u t  t h e  w ork  w h e r e v e r  e a r l y  p o t a t o e s  were 
g ro w n .  P l a n t i n g  was done w i t h  a n  I r o n  Age p l a n t e r  i n  t h e  u s u a l  
m a n n e r ,  e x c e p t  f o r  t h e  a p p l i c a t i o n  o f  f e r t i l i z e r  w h ic h  was 
made a s  a l r e a d y  d e s c r i b e d .  T h ro u g h o u t  t h e  g ro w in g  s e a s o n ,  t h e  
c o n t r o l  o f  i n s e c t s  was e f f e c t e d  i n  t h e  u s u a l  way w i t h  P a r i s  
g r e e n  o r  c a l c i u m  a r s e n a t e .  P r a c t i c a l l y  no p o t a t o  d i s e a s e s  
were  e n c o u n t e r e d  a t  a n y  t im e  d u r i n g  t h e  d u r a t i o n  o f  t h e  
e x p e r i m e n t s .
About  May 1 5 t h  o f  e a c h  y e a r ,  c o r n  was d r i l l e d  b e tw ee n  
e v e r y  o t h e r  row o f  p o t a t o e s  so t h a t  t h r e e  rows of  c o r n  were  
g row n  p e r  p l o t  i n  a d d i t i o n  t o  t h e  s i x  rows o f  p o t a t o e s .  At
F i g .  2 .  Showing t h e  * i z e  o f  c o r n  a t  t h e  t i m e  o f  d i g g i n g  t h e  
e a r l y  p o t a t o e s .  P h o t o g r a p h  t a k e n  J u l y  21 ,  1 9 2 7 .
-  24 -
t h e  t im e  o f  h a r v e s t i n g  t h e  e a r l y  p o t a t o  c r o p ,  t h e  c o r n  was 
u s u a l l y  a b o u t  18 i n c h e s  h i g h  and d i d  n o t  h i n d e r  h a r v e s t i n g  
o p e r a t i o n s .
The p o t a t o e s  w e re  h a r v e s t e d  a b o u t  J u l y  10 -1 5  e a c h  y e a r .  
D i g g i n g  was done i n  t h e  m an n e r  c u s t o m a r y  i n  t h e  l o c a l i t y  by 
u s i n g  a  p low  a n d  l a t e r  s c r a t c h i n g  o u t  t h e  p o t a t o e s  by h a n d .  A l l  
g r a d i n g  was done i n  t h e  f i e l d  u s i n g  o n l y  two g r a d e s ,  U. S. Grade 
Ho. 1 ,  P r i m e s ,  and  c u l l s .  The w e i g h t s  o f  p r i m e s  an d  c u l l s  w ere  
r e c o r d e d  i n  t h e  f i e l d  a t  d i g g i n g  t i m e .
F o r  c o n v e n i e n c e  i n  d i s c u s s i n g  t h e  r e s u l t s  t h e  d a t a  have  
b e e n  a r r a n g e d  i n  a  number  o f  s e r i e s .  T hese  s e r i e s  a r e  num bered  
c o n s e c u t i v e l y  an d  t h e r e f o r e  do n o t  n e c e s s a r i l y  c o r r e s p o n d  t o  
t h e  a c t u a l  s e r i e s  nu m b ers  g i v e n  i n  t h e  f i e l d . 3*
S e r i e s  1» I n f l u e n c e  o f  So u rce  o f  n i t r o g e n  i n  
t h e  F e r t i l i z e r  M i x t u r e .
I n  t h i s  s e r i e s  v a r i o u s  n i t r o g e n o u s  m a t e r i a l s  were  com­
p a r e d  t o  s t u d y  t h e i r  e f f e c t  on y i e l d  o f  p o t a t o e s  when u s e d  i n  
a  m i x t u r e  c o n t a i n i n g  7$ ammonia,  &fo p h o s p h o r i c  a c i d ,  and  5$  
p o t a s h .  F o r  a l l  t h e  t r e a t m e n t s  i n  t h i s  s e r i e s  an d  t h r o u g h o u t
1 .  The y i e l d s  f o r  1924 an d  1925 were  o b t a i n e d  by  Dr.  A. M.
S m i th .  Those  f o r  1924 w ere  r e p o r t e d  by him i n  a  D o c t o r a t e
T h e s i s ,  U n i v e r s i t y  o f  M a ry la n d ,  Jun e ,  192 5 .
-  25 -
t h e  w o rk  t o  f o l l o w ,  u n l e s s  o t h e r w i s e  d e s i g n a t e d ,  16 fo s u p e r ­
p h o s p h a t e  was u s e d  a s  t h e  s o u r c e  o f  p h o s p h o r i c  a c i d ,  and  s u l p h a t e  
o f  p o t a s h  a s  t h e  s o u r c e  o f  p o t a s h ,  The h a s i c  f e r t i l i z e r  a p p l i ­
c a t i o n  f o r  a l l  t r e a t m e n t s  i n  t h i s  s e r i e s  was 2000 p o u n d s  p e r  
a c r e ,  i n  a c c o r d a n c e  w i t h  t h e  u s u a l  p r a c t i c e  w here  e a r l y  p o t a ­
t o e s  a r e  g rown i n  t h i s  s e c t i o n .  The y i e l d s  o f  p r i m e s  i n  b u s h e l s  
p e r  a c r e  f o r  e a c h  y e a r  a r e  shown i n  T a b le  2 a s  w e l l  a s  t h e  
a v e r a g e  y i e l d s  o f  p r i m e s ,  t h e  com bined  a v e r a g e  y i e l d s  o f  p r i m e s  
and  c u l l s ,  and  t h e  a v e r a g e  p e r c e n t  o f  c u l l s  f o r  t h e  f o u r - y e a r  
p e r i o d .
An e x a m i n a t i o n  o f  t h e  d a t a  p r e s e n t e d  i n  T a b le  2 w i l l  show 
d i s t i n c t l y  t h e  b e n e f i c i a l  e f f e c t  on y i e l d s  o f  p o t a t o e s  o b t a i n e d  
f ro m  t h e  u s e  o f  o r g a n i c  n i t r o g e n o u s  m a t e r i a l s  i n  t h e  f e r t i l i z e r  
m i x t u r e .  I n  a l l  c a s e s  f o r  t h e  e n t i r e  f o u r  y e a r s ,  t h e  y i e l d s  
o b t a i n e d  where  t h e  n i t r o g e n  was d e r i v e d  f ro m  b o t h  o r g a n i c  
an d  i n o r g a n i c  s o u r c e s  e x c e e d e d  t h o s e  where  n i t r o g e n  was s u p p l i e d  
o n l y  i n  t h e  i n o r g a n i c  f o r m .  Where n i t r a t e  o f  so d a  was t h e  o n l y  
s o u r c e  o f  n i t r o g e n ,  t h e  y i e l d s  o f  p o t a t o e s  were  c o n s i s t e n t l y  
low a n d  t h e  a v e r a g e  y i e l d  was t h e  l o w e s t  o b t a i n e d  f rom  any  
n i t r o g e n  t r e a t m e n t .  T hese  r e s u l t s  w o u ld  i n d i c a t e  t h a t  n i t r a t e  
o f  s o d a  i s  n o t  a  s a t i s f a c t o r y  n i t r o g e n o u s  m a t e r i a l  f o r  e a r l y  
p o t a t o e s  on t h i s  s o i l ,  when u s e d  a s  t h e  o n ly  s o u r c e  o f  n i t r o g e n  
i n  t h e  f e r t i l i z e r  m i x t u r e .  Sm ith  (41)  showed t h a t  t h e  l o s s e s  
o f  n i t r a t e  f ro m  N o r f o l k  san d y  loam  by l e a c h i n g  a r e  i n  p r o p o r ­
t i o n  t o  t h e  amount o f  n i t r o g e n  i n  t h e  f e r t i l i z e r  m i x t u r e
T able  2 .
Showing t h e  i n f l u e n c e  o f  d i f f e r e n t  n i t r o g e n o u s  m a t e r i a l s
and  c o m b i n a t i o n s  i n  a  7 - 6 - 5  f e r t i l i z e r  on t h e
y i e l d  o f  E a r l y  P o t a t o e s .
Y i e l d  p e r  Acre ••
P r im e s A verage +•
Ammonia i n  M i x t u r e  f rom : 1924 1925 1926 1927 Prim e s P r i m e s
and
G u l l s
:P e r c e n t  
1 c u l l s  
Ave.
B u s , Bus, Bus. Bus. IJus. Bus.
N i t r a t e  o f  Soda 6 8 .0 2 5 .0 1 2 1 .0 1 1 8 ,0 8 3 .0 1 1 6 . 0 2 8 .4
S u l p h a t e  o f  Ammonia 8 7 .5 3 7 . 0 1 5 4 .0 1 4 5 .0 1 0 6 .0 1 3 3 , 0 2 0 .3
D r i e d  Ground F i s h 1 2 7 . 0 2 1 .0 1 5 9 .0 1 6 7 .0 1 1 8 .5 1 5 2 . 0 2 2 .0
0 - 6 - 5  No Ammonia 2 2 . 0 1 9 . 0 1 0 3 .0 1 2 . 0 3 9 .0 6 9 .0 4 3 . 5
P a c k i n g  House Tankage 1 5 5 . 0 2 9 , 0 1 6 1 .0 1 3 1 .0 1 1 9 . 0 1 6 0 . 0 2 5 .6
J- N i t r a t e ,  j- S u l p h a t e 1 1 4 .5 3 2 . 0 1 1 4 . 0 14 9 . 0 1 0 2 .4 1 3 7 .0 2 5 . 2
§  F i s h ,  ■§■ Tankage 1 4 7 . 0 2 2 . 0 1 6 4 . 0 1 3 4 . 0 1 1 7 .0 1 5 7 .0 2 5 .4
40?£ I n o r g a n i c *  
60$ O r g a n ic * *
1 4 4 . 5 2 6 . 0 1 7 4 .0 1 5 2 .0 1 2 4 .1 1 5 6 . 0 2 0 .5
5 0$  I n o r g a n i c ,  
5 0$  O r g a n i c
1 4 6 . 0 2 7 . 0 1 6 7 . 0 1 6 2 .0 1 2 5 .5 1 5 5 . 0 1 9 . 0
60$ I n o r g a n i c ,  
4 0 $  O r g a n i c .
1 3 3 . 0 2 0 . 0 1 6 7 .0 1 7 0 . 0 1 2 2 .5 1 5 4 .0 2 0 .4
0 - 6 - 5  No Ammonia 3 5 . 0 1 6 . 0 9 6 .0 2 4 . 0 4 2 . 7 7 3 .0 4 1 . 5
7 0$  I n o r g a n i c  
30$  O r g a n ic
1 7 0 .0 2 5 .0 1 5 5 .0 1 5 8 .0 1 2 7 .0 1 5 7 . 0 1 9 .1
80$  I n o r g a n i c ,  
20$  O r g a n ic
1 3 1 .0 3 2 . 0 1 6 7 .0 1 5 0 . 0 1 2 0 .0 1 4 6 .0 1 7 .8
U rea 3 9 . 0 1 8 7 .0 1 7 3 .0 1 3 3 .0 1 6 4 .0 1 8 .9
A c t i v a t e d
Sewage s l u d g e
— 4 3 . 0 1 5 7 .0 2 0 3 . 0 1 3 4 .3 1 6 7 .0 1 9 .5
*I n o r g a n i c  a l / E  N i t r a t e  o f  Soda and  l / 2  s u l p h a t e  o f  ammonia,
* * 0 r g a n i c  = l / 2  F i s h  a n d  l / E  T ankage .
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s u p p l i e d  f r o m  n i t r a t e  o f  s o d a .  I t  would  seem f ro m  t h i s  work  and  
t h e  f i e l d  r e s u l t s  p r e s e n t e d  h e r e  t h a t  t h e  c o n s i s t e n t  low y i e l d s  
r e c o r d e d  f o r  n i t r a t e  o f  so d a  were  c a u s e d  hy a  d i r e c t  l o s s  o f  
n i t r a t e s  f ro m  t h e  f e e d i n g  a r e a  o f  t h e  c r o p .  S u l p h a t e  o f  
ammonia, on t h e  o t h e r  h a n d  g av e  b e t t e r  y i e l d s  c o n s i s t e n t l y  
t h a i i  n i t r a t e  o f  so d a ,  b u t  when t h e  two m a t e r i a l s  were  m ixed ,  
t h e  a v e r a g e  y i e l d  o b t a i n e d  was s l i g h t l y  l o w e r  t h a n  where  s u l ­
p h a t e  o f  ammonia was u s e d  a l o n e .
I t  i s  e v i d e n t  f r o m  t h e  r e s u l t s  o b t a i n e d  i n  T a b le  E t h a t  
t h e  d i f f e r e n t  r a t i o s  o f  i n o r g a n i c  t o  o r g a n i c  n i t r o g e n  u s e d  i n  
t h e  m i x t u r e  d i d  n o t  m a t e r i a l l y  a f f e c t  t h e  y i e l d s  o f  p o t a t o e s .  
From t h e  r e s u l t s ,  t h e  i m p o r t a n t  c o n s i d e r a t i o n  i n  t h i s  r e s p e c t  
seemed t o  be t h e  s u p p l y i n g  o f  a  p a r t  o f  t h e  n i t r o g e n  i n  t h e  
m i x t u r e  f r o m  o r g a n i c  s o u r c e s  w i t h  a  l a r g e r  amount s u p p l i e d  
f r o m  i n o r g a n i c  m a t e r i a l s .  Of t h e  o r g a n i c  m a t e r i a l s  u s e d ,  
u r e a  a n d  a c t i v a t e d  sewage s l u d g e  gave  t h e  h i g h e s t  a v e r a g e  
y i e l d s ,  a l t h o u g h  t h e s e  y i e l d s  w ere  c a l c u l a t e d  f ro m  t h e  r e s u l t s  
o f  o n l y  t h r e e  y e a r s .  However, i t  may be s e e n  f r o m  a  c o m p a r i s o n  
o f  t h e  y i e l d s  f r o m  t h e s e  two m a t e r i a l s  i n  19S6 a n d  19S7,  t h a t  
t h e  y i e l d s  f rom  u r e a  were  more u n i f o r m  t h a n  t h o s e  f ro m  sewage 
s l u d g e .  The s e a s o n  o f  19E5 was u n u s u a l l y  d ry  and  a  c o m p a r i s o n  
o f  t h e  y i e l d s  f o r  t h a t  y e a r  d oes  n o t  seem w a r r a n t e d .
A further e x a m i n a t i o n  o f  t h e  d a t a  g i v e n  i n  T a b le  3 w i l l
P i g .  3 .  N o - f e r t i l i z e r  p l o t  i n  t h e  f o r e g r o u n d  an d  no-ammonia 
p l o t  on t h e ?c r e s t  o f  t h e  sand  h i l l .  P h o t o g r a p h  t a k e n
Ju ne  2 5 ,  192 7 .
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show c o n c l u s i v e l y  t h a t  n i t r o g e n  was a  l i m i t i n g  f a c t o r  i n  p o t a t o  
p r o d u c t i o n  on t h i s  s o i l .  The a v e r a g e  y i e l d s  o f  t h e  c h e c k  p l o t s  
w ere  l e s s  t h a n  50% o f  t h o s e  o b t a i n e d  f o r  any  t r e a t m e n t ,  w i t h  one 
e x c e p t i o n .
The a v e r a g e  p e r c e n t a g e  o f  c u l l s  o b t a i n e d  f o r  t h e  t r e a t m e n t s  
o v e r  t h e  f o u r - y e a r  p e r i o d  showed no s i g n i f i c a n t  d i f f e r e n c e s  when 
v a r i o u s  s o u r c e s  o f  n i t r o g e n  w ere  u s e d .  However, t h e r e  was a  
t e n d e n c y  t o w a rd  a  l o w e r  p e r c e n t a g e  o f  c u l l s  where  o r g a n i c  n i t r o ­
g e n  was u s e d  i n  t h e  m i x t u r e .  The p e r c e n t a g e  o f  c u l l s  f o r  t h e  
c h e c k  p l o t s  was a l m o s t  d o u b l e  t h a t  o b t a i n e d  f o r  t h e  n i t r o g e n -  
t r e a t e d  p l o t s ,  w i t h  a  few e x c e p t i o n s .
S e r i e s  2 .  C o m p a r a t iv e  e f f e c t s  o f  d i f f e r e n t  o r g a n i c  
an d  I n o r g a n i c  N i t r o g e n o u s  M a t e r i a l s  u s e d  i n
t h e  M i x t u r e .
T h i s  s e r i e s  o f  p l o t s  was p l a n n e d  p r i n c i p a l l y  t o  compare 
t h e  r e l a t i v e  e f f e c t s  o f  r i i t r a t e  o f  sod a ,  s u l p h a t e  o f  ammonia, 
and  L e u n a s a l p e t e r  when u s e d  i n  c o n j u n c t i o n  w i t h  o r g a n i c  
m a t e r i a l s  a s  s o u r c e s  o f  n i t r o g e n  f o r  p o t a t o e s .  S e v e r a l  com­
b i n a t i o n s  and  s i n g l e  s o u r c e s  o f  n i t r o g e n  s u g g e s t e d  f ro m  t h e  
r e s u l t s  o f  S e r i e s  1, were  a l s o  i n c l u d e d  i n  t h i s  s e r i e s .  The 
r a t e  o f  a p p l i c a t i o n  a n d  t h e  a n a l y s i s  o f  t h e  f e r t i l i z e r  r e m a in e d  
t h e  same a s  i n  S e r i e s  1 ,  b e in g  HOGG pounds  o f  a  7 - 6 - 5  m i x t u r e .  
D r i e d  g r o u n d  f i s h  and p a c k i n g  h o u se  t a n k a g e  i n  e q u i v a l e n t
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a m o u n ts  w ere  u s e d  t o  s u p p l y  t h e  o r g a n i c  p o r t i o n  o f  t h e  m i x t u r e ,  
e x c e p t  w h e re  u r e a  was used* The y i e l d s  o f  p r i m e s  p e r  a c r e ,  
c u l l s  a n d  t o t a l  y i e l d s  f o r  1927 a r e  shown i n  T a b le  3 .
From T a b le  3 i t  may be s e e n  t h a t  L e u n a s a l p e t e r  compared  
v e r y  f a v o r a b l y  w i t h  n i t r a t e  o f  sod a  a n d  w i t h  s u l p h a t e  o f  ammonia 
i n  c o m b i n a t i o n  w i t h  f i s h  an d  t a n k a g e .  Uo s i g n i f i c a n t  d i f f e r e n c e s  
i n  y i e l d s  w ere  o b t a i n e d  f ro m  t h e  v a r i o u s  c o m b i n a t i o n s  w i t h  u r e a ,  
s u l p h a t e  o f  ammonia a n d  n i t r a t e  o f  soda  w i t h  f i s h  and  t a n k a g e .  
L e u n a s a l p e t e r  p r o d u c e d  a  l a r g e r  y i e l d  o f  p o t a t o e s  t h a n  u r e a  
w here  e a c h  was u s e d  a s  t h e  o n l y  s o u r c e  o f  n i t r o g e n  i n  t h e  
m i x t u r e .  However, t h e  m e c h a n i c a l  c o n d i t i o n  o f  t h e  m i x t u r e  c o n ­
t a i n i n g  L e u n a s a l p e t e r ,  a s  t h e  o n l y  s o u r c e  o f  n i t r o g e n ,  was so 
b a d  a s  t o  s t r o n g l y  d i s c o u r a g e  i t s  u s e  i n  t h i s  m an n e r .  On t h e
o t h e r  h a n d ,  t h e  m i x t u r e  c o n t a i n i n g  u r e a  was i n  e x c e l l e n t  
m e c h a n i c a l  c o n d i t i o n  a t  t h e  t i m e  i t  was a p p l i e d  t o  t h e  s o i l .
The r e l a t i v e l y  h i g h  y i e l d  o f  p o t a t o e s  o b t a i n e d  i n  t h i s  s e r i e s  
where  n i t r a t e  o f  s o d a  was u s e d  w i t h  o r g a n i c s ,  seems t o  f u r t h e r  
s t r e n g t h e n  t h e  e v i d e n c e  f o r  t h e  u s e  o f  o r g a n i c  a s  w e l l  a s  i n ­
o r g a n i c  n i t r o g e n  m a t e r i a l s  i n  t h e  m i x t u r e .
I n  a n  e x p e r i m e n t  o f  t h i s  k i n d ,  r e s u l t s  f rom  one y e a r Ts work  
do n o t  p e r m i t  v e r y  d e f i n i t e  c o n c l u s i o n s  t o  be drawn.  However,  
t h e  g e n e r a l  c o n c l u s i o n  t h a t  L e u n a s a l p e t e r  compared v e r y  f a v o r a b l y  
w i t h  n i t r a t e  o f  so d a  and s u l p h a t e  o f  ammonia a s  a  s o u r c e  o f
Table 3
Showing t h e  c o m p a r a t i v e  e f f e c t s  o f  d i f f e r e n t  c o m b i n a t i o n s  
o f  n i t r o g e n o u s  f e r t i l i z e r  m a t e r i a l s  3.n t h e  y i e l d s  
o f  e a r l y  p o t a t o e s  f o r  1927 .
Y i e l d  o f  P o t a t o e s p e r  A c re .
Ammonia i n  m i x t u r e  f r o m ; P r i m e s C u l l s T o t a l
Bus. Bus. Bus.
70$  N i t r a t e  o f  s o d a  
3 0$  O r g a n ic *
211 27 238
70$ S u l p h a t e  o f  Ammonia 
30$  O r g a n ic
192 23 215
70$ L e u n a s a l p e t e r  
30$  O r g a n i c
193 18 211
50$  U rea
30$  S u l p h a t e  o f  Ammonia 
20$  O r g a n ic
175 19 194
20$ N i t r a t e  o f  Soda 
5 0$  S u l p h a t e  o f  Ammonia 
3 0$  O r g a n i c
175 18 193
U rea 149 23 172
L e u n a s a l p e t e r 169
•
23 192
* O rg a n ic  z 1 / 2  F i s h  and l / 2  T ankage .
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n i t r o g e n  f o r  e a r l y  p o t a t o e s ,  d oes  seem w a r r a n t e d  f ro m  t h e  d a t a  
p r e s e n t e d *
S e r i e s  3 .  The e f f e c t  o f  a  g r e e n  Manure Cover  Crop 
i n  a d d i t i o n  t o  t h e  f e r t i l i z e r  a p p l i c a t i o n .
From t h e  f o r e g o i n g  r e s u l t s  i t  i s  e v i d e n t  t h a t  t h e  s o u r c e s  
o f  n i t r o g e n  i n  t h e  f e r t i l i z e r  m i x t u r e  c o n s t i t u t e d  a n  i m p o r t a n t  
c o n s i d e r a t i o n  i n  t h e  f e r t i l i z e r  p r o b l e m  i n v o l v e d  i n  th e  p r o ­
d u c t i o n  o f  e a r l y  p o t a t o e s  on N o r f o l k  san d y  loam .  However, t h e  
p o t a t o  c r o p  p r o b a b l y  was n o t  c a p a b l e  o f  u t i l i z i n g  a l l  o f  t h e  
f e r t i l i z e r  a p p l i e d  e a c h  y e a r .  I 'h i s  w o u ld  mean t h a t  t h e  r e s i d u a l  
e f f e c t  f ro m  t h e  f e r t i l i z e r  would  be c o n s i d e r a b l e ,  u n l e s s  l o s s e s  
o c c u r r e d  by l e a c h i n g .  I t  i s  p r o b a b l e ,  h o w ever ,  t h a t  l o s s e s  o f  
n i t r a t e s ,  e s p e c i a l l y ,  t o o k  p l a c e  r a p i d l y .  Hence, t h e  p r o b le m  
o f  c o n s e r v i n g  t h a t  p o r t i o n  o f  t h e  f e r t i l i z e r  n o t  u t i l i z e d  by t h e  
c r o p  was p r e s e n t e d .  I n t e r c r o p p i n g  w i t h  c o r n  u n d o u b t e d l y  h e l p e d  
t o  r e d u c e  t h e s e  l o s s e s ,  b u t  a n  a d d i t i o n a l  r e d u c t i o n  was e f f e c t e d  
by g r o w in g  a  g r e e n  manure  c o v e r  c ro p  o f  r y e  a n d  v e t c h  on t h e  
l a n d  d u r i n g  t h e  w i n t e r  a n d  e a r l y  s p r i n g .  Not o n ly  s h o u l d  a  
g r e e n  manure  c o v e r  c r o p  c o n s e r v e  t h e  r e s i d u a l  f e r t i l i z e r  r e m a i n ­
i n g  a f t e r  t h e  p o t a t o  c r o p  was removed,  b u t  i t  i n  t u r n  s h o u l d  
c o n s i d e r a b l y  i n c r e a s e  t h e  amount o f  o r g a n i c  m a t t e r  added  t o  t h e  
s o i l  e a c h  y e a r .  I n  o r d e r  t o  s t u d y  t h e  e f f e c t i v e n e s s  o f  a  
g r e e n  manure  c o v e r  c r o p  i n  t h e s e  r e s p e c t s ,  a  s e r i e s  o f  s e v e n
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p l o t s  was c o n d u c t e d .  These  p l o t s  r e c e i v e d  f e r t i l i z e r  t r e a t ­
m e n t s  i d e n t i c a l  w i t h  s e v e n  o f  t h e  t r e a t m e n t s  u s e d  i n  S e r i e s  1 . ,  
e x c e p t  t h a t  i n  t h i s  c a s e  a l l  t h e  p l o t s  w e re  a l l o w e d  t o  r e m a i n  
h a r e  d u r i n g  t h e  w i n t e r  a n d  u n t i l  sw e e t  p o t a t o e s  were p l a n t e d  
t h e  f o l l o w i n g  y e a r .  Corn  was p l a n t e d  b e tw e e n  th e  rows o f  
e a r l y  p o t a t o e s  on t h e s e  p l o t s  a s  was done on S e r i e s  1 .  F o r  
c o m p a r i s o n ,  t h e  y i e l d s  o f  p r im e  p o t a t o e s  f o r  1 9 2 5 - 2 6 - 2 7  a r e  shown 
i n  T a b le  4 t o g e t h e r  w i t h  t h e  a v e r a g e  y i e l d s  f o r  t h e  3 - y e a r  p e r i o d .
From a  c o n s i d e r a t i o n  o f  t h e  d a t a  p r e s e n t e d  i n  T a b le  4 i t  
i s  a p p a r e n t  t h a t  t h e  g r e e n  manure  c o v e r  c r o p  d i d  n o t  show a  
c o n s i s t e n t  i n c r e a s e d  y i e l d  i n  1926 .  However,  t h e  y i e l d s  f o r  
1925 and  1927 show s t r i d i n g  i n c r e a s e s  i n  y i e l d s  f o r  t h e  g r e e n  
manure  p l o t s  o v e r  t h o s e  o b t a i n e d  f o r  t h e  n o - g r e e n  manure  p l o t s .  
T h i s  y e a r l y  v a r i a t i o n  i n  t h e  r e s u l t s  may be e x p l a i n e d  by  t h e  
f a c t  t h a t  i n  1925 a n d  1927 t h e  p l o t s  r e c e i v i n g  g r e e n  manure  
t r e a t m e n t  w e re  l o c a t e d  on t h e  sa n d y  h i l l  e x t e n d i n g  a l o n g  th e  
w e s t  s i d e  o f  t h e  e x p e r i m e n t a l  a r e a .  In  1926 ,  how ever ,  t h e  p l o t s  
r e c e i v i n g  a  g r e e n  manure  c o v e r  c r o p  w ere  l o c a t e d  on a p r a c t i c a l l y  
l e v e l  p o r t i o n  o f  t h e  f i e l d  w he re  t h e  s o i l  was i n  a  somewhat
h i g h e r  s t a t e  o f  f e r t i l i t y *  I n  1924 t h e  p l o t s  w ere  a g a i n  l o c a t e d  
on t h e  l e v e l  p o r t i o n  o f  t h e  f i e l d ,  b u t  t h e  y i e l d s  f o r  t h i s  
y e a r  a r e  n o t  g i v e n  s i n c e  t h i s  was t h e  f i r s t  y e a r  o f  th e  e x p e r i ­
ment a n d  no  g r e e n  manure  h a d  b e e n  grown t h e  p r e v i o u s  w i n t e r .
I t  s h o u l d  be f u r t h e r  n o t e d  t h a t  t h e  p l o t s  r e c e i v i n g  no g r e e n
Table 4.
Showing t h e  e f f e c t  o f  a  g r e e n  manure  c o v e r  c ro p  i n
a d d i t i o n  t o  f e r t i l i z e r  t r e a t m e n t  on y i e l d s  o f
B a r l y  P o t a t o e s .
Y i e l d  P r im e s  p e r  A c re .
Ammonia i n  m i x t u r e  from*. 1925 1926 1927 3 - y e a r
Average
Bus. Bus. Bus. Bus.
N i t r a t e  o f  Soda 2 5 .0 1 2 1 .0 1 1 8 .0 ; 88
N i t r a t e  o f  Soda
p l u s  G re en  Manure
5 2 . 0 1 1 6 .0 1 9 3 .0 120
S u l p h a t e  o f  Ammonia 3 7 . 0 1 5 4 .0 1 4 5 .0 112
S u l p h a t e  o f  Ammonia 
p l u s  Green  Manure
6 3 .0 1 4 0 .0 1 7 5 .0 126
D r i e d  Ground F i s h 2 1 .0 1 5 9 .0 1 6 7 .0 116
D r i e d  Ground F i s h  
p l u s  Green  Manure
6 4 .0 1 7 6 .0 1 9 1 .0 144
4 0 $  I n o r g a n i c ,  60$  O r g a n ic * 2 6 .0 1 7 4 .0 1 5 2 .0 117
4 0 $  I n o z g a n i c ,  60$ O rg a n ic  
p l u s  Green  Manure
5 9 . 0 1 6 5 .0 2 0 4 .0 143
50$ I n o r g a n i c ,  50$  O r g a n ic 2 7 . 0 1(57.0 1 6 2 .0 116
50$  I n o r g a n i c ,  50 $  Organic; 
p l u s  Green  Manure
6 4 .0 15E .0 1 9 9 .0 138
60$  I n o r g a n i c ,  4 0 $  O r g a n ic 2 0 . 0 1 6 7 .0 1 7 0 .0 119
60$ I n o r g a n i c ,  4 0 $  O r g a n ic  
p l u s  Green  Manure
7 1 .0 1 3 1 .0 2 2 6 .0 143
70$ I n o r g a n i c ,  30$ O r g a n ic 2 5 .0 1 5 5 .0 1 5 8 .0 113
70$ I n o z g a n i c ,  30$ O r g a n i c  
p l u s  G re en  Manure
6 2 .0 1 4 6 .0 2 2 5 .0 144
^ O r g a n ic  z l / 2  F i s h  a n d  l / 2  Tankage 
I n o i g a n i o  Z l / 2  S u l p h a t e  o f  Ammonia and l / Z  N i t r a t e  o f  Soda.
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m anure  w ere  l o c a t e d  on l e v e l  l a n d  d u r i n g  t h e  e n t i r e  f o u r  y e a r s  
o f  t h e  e x p e r i m e n t .  The y i e l d s  f o r  t h e  g r e e n  manure  a n d  n o ­
g r e e n  manure  p l o t s  a r e  i n  one s e n s e ,  n o t  c o m p a ra b le  . i n  1925 and 
192 7 ,  a s  a  c o m p a r i s o n  f o r  t h e s e  y e a r s  a c c e n t u a t e s  t h e  r e t u r n s  
f o r  g r e e n  m a n u re .  On t h e  o t h e r  h a n d ,  a  c o m p a r i s o n  o f  t h e  y i e l d s  
f o r  t h e s e  y e a r s  i s  i n t e r e s t i n g  s i n c e  i t  b r i n g s  o u t  t h e  r e l a t i v e  
i n c r e a s e s  t h a t  may be e x p e c t e d  f ro m  g r e e n  m an ures  when u s e d  
i n  c o n j u n c t i o n  w i t h  f e r t i l i z e r  a p p l i c a t i o n s  on t h e  s a n d  h i l l s  
t h a t  o c c u r  i n  t h i s  s e c t i o n .
The o c c u r r e n c e  o f  d e c r e a s e s  i n  y i e l d s  o f  p o t a t o e s  where  a  
g r e e n  manure  c r o p  was u s e d  i n  1926 i s  r a t h e r  h a r d  t o  e x p l a i n .  
However, t h e s e  d e c r e a s e s  may h a v e  b e e n  c a u s e d  by  a  r e t a r d a t i o n  
o f  b a c t e r i a l  a c t i o n  i n  t h e  s o i l  b r o u g h t  a b o u t  by t h e  p lo w in g  
u n d e r  o f  t h e  g r e e n  manure  i n  t h e  S p r i n g .  T h i s  i n  t u r n  may h ave  
r e t a r d e d  t h e  n i t r i f i c a t i o n  of  t h e  o r g a n i c  m a t e r i a l s  a d d e d  i n  
t h e  f e r t i l i z e r .  The e x t e n t  o f  t h i s  a c t i o n  w o u ld ,  o f  c o u r s e ,  
d e p en d  upon  t h e  q u a n t i t y  o f  g r e e n  manure p lo w ed  u n d e r  and t h e  
n i t r o g e n - c a r b o n  r a t i o  o f  b o t h  t h e  s o i l  and  t h e  g r e e n  m anure .
I n  c o n s i d e r a t i o n  o f  t h e  r e s u l t s  o b t a i n e d  f o r  1925 and  1927,  
e s p e c i a l l y  f o r  t h e  l a t t e r  y e a r ,  s i n c e  1925 was a n  u n u s u a l l y  d r y  
y e a r ,  i t  i s  e s p e c i a l l y  n o t e w o r t h y  t h a t  t h e  y i e l d s  o f  p o t a t o e s  
w ere  i n c r e a s e d  i n  e v e r y  c a s e  where  a  g r e e n  manure  c ro p  was u s e d ,  
e v e n  t h o u g h  t h e s e  p l o t s  were  l o c a t e d  on t h e  s a n d y  h i l l .  The 
r e s u l t s  f r o m  t h e  u s e  o f  a  g r e e n  manure o rop  u n d e r  t h e s e  s o i l  
c o n d i t i o n s  w e re  u n d o u b t e d l y  v e r y  l a r g e l y  b r o u g h t  a b o u t  by th e
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f e r t i l i z e r  r e s i d u e s  r e m a i n i n g  i n  t h e  s o i l  a f t e r  t h e  sw ee t  p o t a ­
t o e s  h a d  been  dug t h e  p r e v i o u s  y e a r .  W i th o u t  t h i s  r e s i d u a l  
f e r t i l i z e r ,  i t  i s  v e r y  p r o b a b l e  t h a t  t h e  r e s u l t s  would  n o t  have  
b e e n  so  s a t i s f a c t o r y ,  s i n c e  t h e  g r e e n  manure  c r o p  i n  t h i s  c a s e  
w o u ld  u n d o u b t e d l y  h av e  made a  v e r y  p o o r  g rowth*
S e r i e s  4* R a t e s  o f  f e r t i l i z e r  a p p l i c a t i o n s  and  t h e  
v a l u e  o f  o r g a n i c  n i t r o g e n  a p p l i e d  a t  p l a n t i n g  
t im e  i n  r e l a t i o n  t o  y i e l d s  o f  e a r l y  p o t a t o e s .
The f e r t i l i z e r  u s e d  i n  t h i s  s e r i e s  c o n t a i n e d  7$ ammonia,
6$  p h o s p h o r i c  a c i d ,  and  5 $  p o t a s h  a p p l i e d  a t  t h e  d i f f e r e n t  r a t e s  
shown i n  T a b le  5 .  The n i t r o g e n  i n  t h e  m i x t u r e  was d e r i v e d  f ro m  
e q u i v a l e n t  am o u n ts  o f  n i t r a t e  o f  so d a ,  s u l p h a t e  o f  ammonia, d r i e d  
g ro u n d  f i s h ,  and  p a c k i n g  h o u s e  t a n k a g e .  P h o s p h o r i c  a c i d  a n d  
p o t a s h  w e re  s u p p l i e d  f ro m  t h e  same s o u r c e s  a s  i n  t h e  p r e v i o u s  
s e r i e s .  The u s u a l  p r o c e d u r e  was f o l l o w e d  t h r o u g h o u t  i n  a p p l y i n g  
t h e  f e r t i l i z e r ,  a p p l y i n g  75 $  a t  t h e  t im e  o f  p l a n t i n g  t h e  p o t a t o e s  
an d  t h e  r e m a i n i n g  25$  a t  t h e  f i r s t  c u l t i v a t i o n  o f  t h e  c r o p .  
However, f o r  one t r e a t m e n t  a t  e a c h  r a t e  o f  a p p l i c a t i o n ,  e x c e p t  
f o r  t h e  h i g h e s t  r a t e ,  o n l y  o r g a n i c  n i t r o g e n o u s  m a t e r i a l s  were  
c o n t a i n e d  i n  t h e  p o r t i o n  o f  t h e  m i x t u r e  a p p l i e d  a t  p l a n t i n g - t i m e .  
I n  t h e s e  c a s e s ,  t h e  r e m a i n d e r  o f  t h e  m i x t u r e ,  c o n t a i n i n g  o n l y  
n i t r o g e n  d e r i v e d  f r o m  n i t r a t e  o f  sod a  an d  s u l p h a t e  o f  ammonia, 
was a p p l i e d  a t  t h e  f i r s t  c u l t i v a t i o n .  At e a c h  r a t e  o f  a p p l i c a ­
t i o n  t h e  t o t a l  amount and  a n a l y s i s  o f  f e r t i l i z e r  was t h e  same,
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t h e  o n l y  d i f f e r e n c e  b e i n g  t h e  t im e  a t  w h ic h  t h e  i n o r g a n i c  n i t r o ­
g e n  was a p p l i e d .  The y i e l d s  o f  e a r l y  p o t a t o e s  p r o d u c e d  i n  
1927  on t h e s e  p l o t s  e x p r e s s e d  i n  b u s h e l s  p e r  a c r e  t o g e t h e r  w i t h  
t h e  a v e r a g e  y i e l d s  o b t a i n e d  i n  1926 and  1927 f ro m  t h e  r a t e - o f -  
a p p l i c a t i o n  p l o t s  a r e  g i v e n  i n  T a b le  5 .  The s t u d y  made on t h e  
e f f e c t  o f  d e f e r r e d  i n o r g a n i c  n i t r o g e n  a p p l i c a t i o n  was begun  
i n  1 9 2 7 ,  c o n s e q u e n t l y  o n l y  one y e a r Ts r e s u l t s  a r e  g i v e n  f o r  
t h i s  work*
The d a t a  p r e s e n t e d  i n  T ab le  5 show t h a t  t h e r e  was a  d e c r e a s e  
i n  y i e l d s  o f  p o t a t o e s  i n  e v e r y  c a s e  where  t h e  a p p l i c a t i o n  o f  
s o l u b l e  i n o r g a n i c  n i t r o g e n  was d e f e r r e d  u n t i l  t h e  p o t a t o e s  were 
c u l t i v a t e d .  The y i e l d s  w e re  c o n s i s t e n t l y  l o w e r  f o r  t h e s e  p l o t s  
ev en  a t  t h e  h i g h e r  r a t e s  o f  a p p l i c a t i o n .  D ur in g  t h e  g r o w in g
s e a s o n  t h e r e  was v e r y  l i t t l e  d i f f e r e n c e  n o t i c e a b l e  i n  t h e  a p p e a r ­
a nce  o f  t h e  p o t a t o  v i n e s  on t h e  p l o t s  d i f f e r e n t l y  t r e a t e d  w i t h  
r e s p e c t  t o  t h e  n i t r o g e n  a p p l i c a t i o n .  Howevey, i t  seems a p p a r e n t  
f ro m  t h e  y i e l d s  o b t a i n e d ,  t h a t  t h e  u t i l i z a t i o n  o f  a v a i l a b l e  
n i t r o g e n  a t  t h e  e a r l i e s t  g r o w th  o f  t h e  p o t a t o  p l a n t  i s  a n  
i m p o r t a n t  c o n s i d e r a t i o n  i n  f e r t i l i z i n g  t h i s  c r o p .  I t  s h o u l d  
be b o r n e  i n  mind t h a t  t h e  r e s u l t s  o b t a i n e d  a r e  f o r  one y e a r  
o n l y  and  t h e r e f o r e  do n o t  w a r r a n t  d e f i n i t e  c o n c l u s i o n s  b e i n g  
drawn,  y e t  t h e  c o n s i s t e n c y  o f  t h e  r e s u l t s  i s  v e r y  s i g n i f i c a n t .
I n  c o n s i d e r i n g  t h e  a v e r a g e  y i e l d s  o f  t h e  p o t a t o e s  p r o ­
d u c e d  on t h e  r a t e - o f - a p p l i o a t i o n  p l o t s  f o r  1926 and  1927, i t
Table 5.
Showing t h e  E f f e c t  o f  D e f e r r i n g  t h e  I n o r g a n i c  n i t r o g e n  
A p p l i c a t i o n  and  A ls o  t h e  A f f e c t  o f  Hate o f  
A p p l i c a t i o n  on Y i e l d s  o f  E a r l y  P o t a t o e s ,
P o un d s  7 - 6 - 5  
F e r t i l i z e r  p e r  A c r e .





iTo f e r t i l i z e r 17 1 7 .5
1000 p o u n d s 151 1 2 7 .0
1000 p o u n d s* 123
1500 p o u n d s 219 1 8 7 . 0
1500  p o u n d s* 152
2000 p o u n d s 217 1 8 0 .0
2000 poun ds* 205
Uo f e r t i l i z e r 51 5 5 .5
2500 p o u n d s 268 2 2 2 .5
2500 p o u n d s* 211
3000 p o u n d s 253 2 1 5 .5
^ I n d i c a t e s  d e f e r r e d  i n o r g a n i c  n i t r o g e n  a p p l i c a t i o n .
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w ould  seem t h a t  t h e  1 5 0 0 - p o u n d  a p p l i c a t i o n  was t h e  m ost  p r o ­
f i t a b l e  r a t e .  However,  t h e  a c t u a l  v a l u e  o f  t h e  a p p l i c a t i o n s  
c a n n o t  he d e t e r m i n e d  u n l e s s  t h e  c o s t  o f  t h e  f e r t i l i z e r  u s e d  and  
t h e  p r i c e s  r e c e i v e d  f o r  p o t a t o e s  a r e  g i v e n  c o n s i d e r a t i o n .  T h i s  
p h a s e  o f  t h e  p r o b l e m  o f f e r s  a  v e r y  i n t e r e s t i n g  economic  s t u d y  
f o r  f u r t h e r  w o r k .
S e r i e s  5 .  A C o m par iso n  o f  Y e r y in g  Amounts o f  D i f f e r e n t  
P o t a s s i u m  M a t e r i a l s  Used i n  t h e  F e r t i l i z e r  
M i x t u r e  f o r  E a r l y  P o t a t o e s .
An e x t e n s i v e  s e r i e s  o f  p l o t s  l / 4 0  a c r e  i n  s i z e  was l a i d  
o u t  i n  1927 f o r  t h e  p u r p o s e  o f  s t u d y i n g  t h e  r e l a t i v e  e f f e c t s  
o f  m u r i a t e  o f  p o t a s h ,  s u l p h a t e  o f  p o t a s h ,  and  manure s a l t s  
(20$)  on t h e  y i e l d s  o f  e a r l y  p o t a t o e s .  The t h r e e  m a t e r i a l s  were  
u s e d  t o  s u p p l y  e q u i v a l e n t  q u a n t i t i e s  o f  p o t a s h  a m o u n t in g  t o  
5, 8, a n d  1 0 $  i n  m i x t u r e s  c o n t a i n i n g  i n  e a c h  c a s e ,  7$  ammonia 
a n d  6 $  p h o s p h o r i c  a c i d .  S e v e n ty  p e r c e n t  o f  t h e  ammonia i n  t h e  
m i x t u r e  was d e r i v e d  f ro m  e q u i v a l e n t  am ounts  o f  n i t r a t e  o f  soda  
an d  s u l p h a t e  o f  ammonia,  and  5 0$  f ro m  e q u i v a l e n t  am oun ts  o f  
d r i e d  g r o u n d  f i s h  a n d  p a c k i n g  h o u se  t a n k a g e .  The p h o s p h o r i c  
a c i d  was s u p p l i e d  by 1 6 $  s u p e r p h o s p h a t e  a s  u s u a l .
To e l i m i n a t e  s o i l  v a r i a t i o n s ,  t h e  t r e a t m e n t s  were  r e p l i c a t e d  
two t i m e s  and t h e  r e p l i c a t e  p l o t s  w ere  d i s t r i b u t e d  s y s t e m a t i c a l l y  
o v e r  t h e  f i e l d .  The e n t i r e  a r r a n g e m e n t  o f  t h e  p l o t s  was r e p e a t ­
e d  i n  a n  a d j o i n i n g  f i e l d  f o r  a  s i m i l a r  s t u d y  w i t h  sw ee t  p o t a t o e s .  
By t h i s  a r r a n g e m e n t ,  a  r o t a t i o n  of  e a r l y  p o t a t o e s  w i t h  sw ee t
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p o t a t o e s  was made p o s s i b l e  w i t h o u t  v a r y i n g  t h e  p o t a s h  t r e a t ­
m ent  on a n y  one p l o t  f o r  e i t h e r  crop* M o re o v e r ,  a  s t u d y  o f  t h e  
r e s i d u a l  e f f e c t s  o f  t h e  t r e a t m e n t s  was a l s o  made p o s s i b l e *  The 
e x p e r i m e n t  was c o n d u c t e d  i n  t h e  same m anner  a s  t h e  p r e v i o u s  
s e r i e s ,  u s i n g  c o r n  a s  a n  i n t e r c r o p  w i t h  r y e  a n d  v e t c h  f o r  a 
g r e e n  manure  c o v e r  c r o p  d u r i n g  t h e  w i n t e r *  The a v e r a g e  y i e l d s
o f  p o t a t o e s  p r o d u c e d  on t h e  t r i p l i c a t e  p l o t s  f o r  1927 a r e  g i v e n  
i n  T a b le  6 t o g e t h e r  w i t h  t h e  a v e r a g e  y i e l d s  f o r  f o u r  c h eck  
p l o t s *
The r e s u l t s  o b t a i n e d  f ro m  t h e  d i f f e r e n t  t r e a t m e n t s  f o r  1927 
a r e  n o t  c o n c l u s i v e  a s  t o  t h e  v a l u e  o f  t h e  d i f f e r e n t  p o t a s h  
m a t e r i a l s  f o r  e a r l y  p o t a t o e s .  At b e s t ,  t h e  f i r s t  y e a r  o f  an  
e x p e r i m e n t  o f  t h i s  k i n d  w i t h  p o t a s h  m a t e r i a l s  c an  o n ly  be e x p e c t e d  
t o  g i v e  a n  i n d i c a t i o n  o f  t h e  r e s u l t s  t h a t  may be o b t a i n e d  a f t e r  
a  l o n g e r  p e r i o d .  A c c o r d i n g l y ,  t h e  r e s u l t s  w i l l  be d i s c u s s e d  on 
t h i s  b a s i s *
One o f  t h e  o u t s t a n d i n g  p o i n t s  o f  t h e  e x p e r i m e n t  was t h e  
l a r g e r  a v e r a g e  y i e l d s  o f  p o t a t o e s  o b t a i n e d  where  p o t a s h  was 
u s e d  a s  compared  t o  t h e  y i e l d s  o b t a i n e d  where  no p o t a s h  was u s e d .  
E v i d e n t l y ,  p o t a s h  a s  w e l l  a s  n i t r o g e n  i s  n e e d e d  t o  o b t a i n  maximum 
y i e l d s  o f  p o t a t o e s  on t h i s  s o i l .  The y i e l d s  o b t a i n e d  f ro m  t h e  
c h e c k  p l o t s  o v e r  a  p e r i o d  o f  y e a r s  s h o u l d  be v e r y  i n t e r e s t i n g  
f ro m  a  p l a n t  n u t r i t i o n  s t a n d p o i n t .  A l t h o u g h  t h e  c h e c k  p l o t s  
gave  a n  a v e r a g e  y i e l d  o f  124 b u a h e l s  f o r  1927,  y e t  t h e  p l a n t s  on
Table 6.
Showing t h e  Y i e l d s  o f  E a r l y  P o t a t o e s  when Y a r io u s  
P o t a s s i u m  M a t e r i a l s  were  u s e d  i n  D i f f e r e n t  
Amounts i n  t h e  f e r t i l i z e r  M i x t u r e .
A verage  y i e l d s  p e r  a o r e o f  t r i p l i c a t e  p l o t s
P o t a s h  i n  M i x t u r e  
f ro m : 7-6-5. . 7 - 6 - 8
>7-6-10
P r i m e s G u l l s T o ta l . .Prime .a G ul l s . 31o.tal_ P r im e  a G u l l s f l o t a l
Bus. Bus, B u s . Bus. Bus. Bus. Bus. Bus. Bus.
Manure s a l t s ( 2 0 $ ) 199 23 222 200 22 222 224 .1 4 238
M u r i a t e  o f  P o t a s h 225 21 246 209 28 237 226 20 246
S u l p h a t e  o f  
P o t a s h
211 20 231 196 25 221 209 28 237
Ho P o t a s h  7 - 6 - 0 * 124 29 153
*A v erag e  y i e l d s  o f  f o u r  check  p l o t s .
POTASH
F i g .  4 .  N o - p o t a s h  p l o t  r e c e i v i n g  7 - 6 - 0  f e r t i l i z e r  a t  t h e  r a t e  o f  
2000 l b s  p e r  a c r e .  Note  p o t a s h  h u n g e r  symptoms.
P h o t o g r a p h  t a k e n  June  2 5 ,  192 7 .
-  36 -
t h e s e  p l o t s  e x h i b i t e d  t y p i c a l  p o t a s h  h u n g e r  symptoms, e s p e c i a l l y  
d u r i n g  e a r l y  g rowth*  The l e a v e s  w ere  s m a l l ,  c u r l e d ,  and  o f  a  
d a r k  g r e e n  c o l o r  t h a t  a l m o s t  sh a d e d  i n t o  p u r p l e  i n  some i n s t a n c e s *  
Such l e a f  c o l o r a t i o n  h a s  b e en  known t o  be a s s o c i a t e d  w i t h  p o t a s h -  
h u n g e r  a s  e a r l y  a s  1867 .  I n  t h i s  y e a r  Y o e l c k e r  (48) n o t e d  t h e  
d a r k  g r e e n  c o l o r  o f  t h e  l e a v e s  of  m ango lds  grown on l a n d  where  
no p o t a s h  s a l t s  w ere  a p p l i e d .  The c o l o r  o f  t h e  l e a v e s  o f  t h e  
p o t a t o  p l a n t s  g r o w in g  on t h e  p l o t s  v a r i o u s l y  t r e a t e d  w i t h  
r e s p e c t  t o  p o t a s h  i n  t h e  p r e s e n t  e x p e r i m e n t ,  c o r r e s p o n d e d  v e r y  
c l o s e l y  t o  t h e  c o l o r  v a r i a t i o n s  o b s e r v e d  by Y o e l c k e r  w i t h  man­
g o l d s .  The l i g h t e s t  l e a f  c o l o r a t i o n  was o b s e r v e d  on t h e  p l o t s  
r e c e i v i n g  manure  s a l t s *  The c a u s e  o f  t h i s  g r a d a t i o n  o f  l e a f  
c o l o r  w i t h  d i f f e r e n t  p o t a s h  t r e a t m e n t s  o f f e r s  a  v e r y  i n t e r e s t i n g  
s t u d y  i n  p l a n t  n u t r i t i o n .
A p o i n t  o f  i n t e r e s t  b r o u g h t  out  f rom  a n  e x a m i n a t i o n  of  t h e  
d a t a  g i v e n  i n  T a b le  6 i s  t h e  l o w e r  a v e r a g e  t o t a l  y i e l d s  o b t a i n e d  
w here  m anure  s a l t s  were  u s e d  i n  t h e  m i x t u r e  i n  c o m p a r i s o n  t o  
t h e  y i e l d s  o b t a i n e d  w i t h  m u r i a t e  o r  s u l p h a t e  o f  p o t a s h .  T h i s  
e f f e c t  o f  manure  s a l t s  may h ave  b e en  a  d i r e c t  o s m o t i c  e f f e c t  
on t h e  young p o t a t o  p l a n t s  o r  an  i n d i r e c t  e f f e c t .  The sodium 
c h l o r i d e  a p p l i e d  w i t h  t h e  manure s a l t s  may h ave  r e t a r d e d  th e  
n i t r i f i c a t i o n  o f  t h e  o r g a n i c  m a t e r i a l s  a p p l i e d  i n  t h e  f e r t i l i z e r ,  
an d  t h u s  a f f e c t e d  t h e  y i e l d s  i n d i r e c t l y .  T h i s  s u b j e c t  w i l l  be 
t r e a t e d  a t  l e n g t h  i n  t h e  work  t o  f o l l o w .
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From a  f u r t h e r  e x a m i n a t i o n  o f  f a b l e  6 i t  would seem t h a t  t h e  
p o t a s h  m a t e r i a l s  may be a r r a n g e d  i n  t h e  f o l l o w i n g  o r d e r  i n  
r e l a t i o n  t o  t h e  i n c r e a s e s  i n  y i e l d s  o b t a i n e d  o v e r  t h e  c h e c k  
p l o t s ;  f i r s t ,  m u r i a t e  o f  p o t a s h ;  s e c o n d ,  s u l p h a t e  o f  p o t a s h ;
t h i r d ,  manure  s a l t s .  I t  a l s o  may be n o t e d  f rom  T a b le  6 t h a t  no
s i g n i f i c a n t  i n c r e a s e s  i n  y i e l d s  o f  p r im e  p o t a t o e s  were  o b t a i n e d
f o r  a n y  o f  t h e  p o t a s h  m a t e r i a l s  when a p p l i e d  i n  amounts  above 
t h e  e q u i v a l e n t  t o  5 $  p o t a s h .  These  r e s u l t s  a r e  i n  a c c o r d  w i t h
t h o s e  o b t a i n e d  by J o h n s t o n  (19)  an d  o t h e r s *
T o t a l  s t a r c h  d e t e r m i n a t i o n s  u s i n g  t h e  O f f i c i a l  a c i d -  
h y d r o l y s i s  m e th o d  (2 )  were  made on s e v e r a l  sam p le s  o f  t h e  p o t a ­
t o e s  f ro m  d i f f e r e n t  p l o t s .  The s a m p le s  t a k e n  f ro m  t h e  c h e c k
p l o t s  r e c e i v i n g  no p o t a s h  showed t h e  same s t a r c h  c o n t e n t  a s  t h e  
s a m p le s  o f  p o t a t o e s  t a k e n  f rom  t h e  p l o t  r e c e i v i n g  a  7 - 6 - 1 0  
f e r t i l i z e r  w i t h  t h e  p o t a s h  f ro m  s u l p h a t e .
S e r i e s  6 .  E f f e c t  o f  a  Double  S t r e n g t h  F e r t i l i z e r
a p p l i e d  a t  H a l f  t h e  U s u a l  R a te .
Two f e r t i l i z e r  m i x t u r e s  were  made up f o r  t h i s  e x p e r i m e n t ,  
one c o n t a i n i n g  1 4$  ammonia, 1 2 $  p h o s p h o r i c  a c i d ,  and 10$ p o t a s h  
a n d  t h e  o t h e r  c o n t a i n i n g  t h e  same amounts  o f  ammonia and  p o t a s h  
b u t  o n l y  h a l f  t h e  amount o f  p h o s p h o r i c  a c id . .  The r a t e  o f  
a p p l i c a t i o n  was 1000 po u nd s  p e r  a c r e .  The ammonia i n  t h e  
m i x t u r e s  was d e r i v e d  e n t i r e l y  f rom  u r e a ,  t h e  p h o s p h o r i c  a c i d
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f r o m  2 0 $  s u p e r p h o s p h a t e ,  an d  t h e  p o t a s h  f rom  s u l p h a t e  o f  p o t a s h ,  
The y i e l d s  o f  p o t a t o e s  p r o d u c e d  i n  1927 on l / 4 0  a c r e  p l o t s  where  
t h e s e  t r e a t m e n t s  w e re  a p p l i e d  a r e  g i v e n  i n  T ab le  7 i n  b u s h e l s  
p e r  a c r e .
The l o c a t i o n  o f  t h e s e  p l o t s  was a d j o i n i n g  t h o s e  o f  S e r i e s  
2 . ,  t h e r e f o r e ,  a  c o m p a r i s o n  o f  t h e  y i e l d s  g i v e n  i n  T ab le  7 w i t h  
t h o s e  i n  T a b l e  3 c a n  be made .  Such a  c o m p a r i s o n  shows t h a t  t h e  
1 4 - 1 2 - 1 0  m i x t u r e ,  a p p l i e d  a t  t h e  r a t e  o f  1000 pounds  p e r  a c r e ,  
com pared  v e r y  f a v o r a b l y  w i t h  t h e  7 - 6 - 5  m i x t u r e s  a p p l i e d  a t  
d o u b l e  t h a t  r a t e .  However,  t h e  1 4 - 6 - 1 0  m i x t u r e  a t  1000 pounds  
p e r  a c r e  p r o d u c e d  a  s l i g h t l y  l o w e r  y i e l d  o f  p o t a t o e s  t h a n  was 
o b t a i n e d  w i t h  t h e  1 4 - 1 2 - 1 0  m i x t u r e .  I t  would  seem f ro m  t h e  
r e s u l t s  f o r  1927 w i t h  c o n c e n t r a t e d  m i x t u r e s ,  t h a t  no damage 
was c a u s e d  t o  t h e  c ro p  by t h e i r  u s e .  I f  t h e  r a t e  o f  a p p l i c a t i o n  
o f  c o n c e n t r a t e d  m i x t u r e s  i s  made comm ensura te  w i t h  t h e  i n c r e a s e  
i n  a n a l y s i s ,  a s  compared  w i t h  t h e  7 - 6 - 5  m i x t u r e s ,  t h e r e  w i l l  
p r o b a b l y  be l i t t l e  d a n g e r  f ro m  f e r t i l i z e r  i n j u r y .
P a r t  2 ,  F e r t i l i z e r  S t u d i e s  w i t h  Sweet P o t a t o e s ,
H e a r l y  t h r e e  a c r e s  o f  t h e  e n t i r e  e x p e r i m e n t a l  a r e a  w ere  
u s e d  f o r  e x p e r i m e n t s  w i t h  f e r t i l i z e r s  on sw ee t  p o t a t o e s ,  t h e  
r e m a i n i n g  t h r e e  a c r e s  b e i n g  u s e d  f o r  t h e  e x p e r i m e n t s  w i t h  
e a r l y  p o t a t o e s .  The s o i l ,  mapped a s  N o r f o l k  sa n d y  loam, i s  
c h a r a c t e r i s t i c a l l y  low i n  n i t r o g e n ,  p h o s p h o r u s ,  and p o t a s h .  
B eca u se  o f  i t s  s a n d y  n a t u r e ,  i t  i s  a l s o  s u b j e c t e d  t o  c o n -
T ab le  7.
Showing Y i e l d s  o f  E a r l y  P o t a t o e s  O b t a in e d  w i t h
C o n c e n t r a t e d  M ix tu r e s *
A n a l y s i s
R a te  p e r  
Acre
Y i e l d  p o t a t o e s  p e r  Acre
P r im e s C u l l s  ! T o t a l
Bus. Bus.  : Bus,
1 4 - 1 2 - 1 0 1000 l b s . 208 24 \ 232
1 4 -  6 -1 0 1000 l b s . 192 28 : 220
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s i d e r a b l e  l e a c h i n g  d u r i n g  t h e  w e t  m onths  o f  summer and w i n t e r .  
The amount o f  r a i n f a l l  f o r  t h e  s w e e t  p o t a t o  g r o w in g  s e a s o n  o f
e a c h  y e a r ,  a s  t a k e n  f ro m  t h e  r e c o r d s  made a t  P u b l i c  l a n d i n g ,
M a r y la n d ,  s e v e n  m i l e s  f r o m  t h e  E x p e r i m e n t a l  F i e l d ,  was a s  
f o l l o w s :  1 9 2 5 ,  1 1 .1 8  i n c h e s ;  1926 ,  2 4 .4 2  i n c h e s ;  1927,  19*41 
i n c h e  s .
P l o t s  o f  l / 2 0  and  l / 4 0  a c r e  i n  s i z e  were  u s e d ,  and  t h e s e
were  so a r r a n g e d  a s  t o  a l l o w  f o r  t h e  c o n t i n u e d  a p p l i c a t i o n  o f
t h e  same f e r t i l i z e r  m a t e r i a l s  on each  p l o t  y e a r  a f t e r  y e a r .
Only t h e  r a t e  an d  a n a l y s i s  o f  f e r t i l i z e r  v a r i e d  e a c h  y e a r .
Such a n  a r r a n g e m e n t  was made i n  o r d e r  t o  s t u d y  t h e  r e s i d u a l  
e f f e c t s  o f  t h e  f e r t i l i z e r s  a p p l i e d ,  pye and  v e t c h  were  s e e d e d  
a f t e r  t h e  p o t a t o e s  were  dug and s e r v e d  a s  a  g r e e n  manure,  c o v e r  
c r o p  on t h e  l a n d  u n t i l  t h e  f o l l o w i n g  s p r i n g .  I n  one s e r i e s  
t h e  l a n d  was l e f t  b a r e ,  i n  o r d e r  t o  make a  c o m p a r a t i v e  s t u d y  
o f  g r e e n  m an u r in g  on y i e l d s  a s  was done i n  t h e  c a s e  o f  e a r l y  
p o t a t o  i n v e s t i g a t i o n s .
The f e r t i l i z e r  t r e a t m e n t s  w e re  a p p l i e d  i n  t h e  row w i t h  a 
on e - ro w  f e r t i l i z e r  d i s t r i b u t o r  a b o u t  May 20 -23  o f  e a c h  y e a r ,  
and t h e  s w e e t  p o t a t o  s p r o u t s  were  t r a n s p l a n t e d  a s  soon  a f t e r  
t h i s  a s  p o s s i b l e .  L o c a l l y  grown s p r o u t s  o f  t h e  Big Stem J e r s e y  
v a r i e t y  o f  s w e e t  p o t a t o  w ere  p l a n t e d ,  u s i n g  a t r a n s p l a n t i n g  
m ac h in e  w h e n ev e r  p o s s i b l e .  I t  s h o u l d  be n o t e d  p a r t i c u l a r l y
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t h a t  t h e  e n t i r e  amount  o f  f e r t i l i z e r  i n  a l l  o f  t h e  t r e a t m e n t s  
was a p p l i e d  b e f o r e  t h e  s p r o u t s  were  t r a n s p l a n t e d .
H a r v e s t i n g  o p e r a t i o n s  were  u s u a l l y  commenced a b o u t  O c t o b e r  
1 0 t h ,  d e p e n d i n g  u po n  t h e  s e a s o n  a n d  t h e  m a rk e t  c o n d i t i o n s .  The 
p o t a t o e s  w ere  p low ed  up an d  l a t e r  s c r a t c h e d  ou t  by hand  i n  t h e  
m an n e r  c u s t o m a r y  i n  t h e  l o c a l i t y .  A l l  g r a d i n g  was done i n  
t h e  f i e l d  u s i n g  t h r e e  g r a d e s ,  U. S. Grade Ho* 1 ,  p r i m e s ,  c u l l s ,  
a n d  s t r i n g s .  The w e i g h t s  o f  p r i m e s  a n d  c u l l s  w ere  r e c o r d e d  
i n  t h e  f i e l d  a t  h a r v e s t ,  t h e  s t r i n g s  b e i n g  d i s c a r d e d .
T h r o u g h o u t  t h e  e n t i r e  work  i t  s h o u l d  be n o t e d  p a r t i c u l a r l y  
t h a t  no s i n g l e  t r e a t m e n t s  o f  f e r t i l i z e r  m a t e r i a l s  were  made f o r  
c o m p a r i s o n .  T r e a t m e n t s  Of t h i s  s o r t  were  n o t  made, on a c c o u n t  
o f  t h e  f a c t  t h a t  p r e v i o u s  work  and l o c a l  c u l t u r a l  p r a c t i c e s  
i n d i c a t e d  t h a t  a  c o m p le t e  f e r t i l i z e r  was more s u i t a b l e  f o r  t h e  
p r o d u c t i o n  o f  s a t i s f a c t o r y  y i e l d s  o f  sw ee t  p o t a t o e s .  I n  d i s ­
c u s s i n g  t h e  p r e s e n t  work  t h e  r e s u l t s  o f  t h e  d i f f e r e n t  e x p e r i ­
m e n t s  h av e  b e e n  a r r a n g e d  i n  s e r i e s  and num bered  i n  c o n s e c u t i v e  
o r d e r  f o r  c o n v e n i e n c e .  The s e r i e s  n u m b ers ,  t h e r e f o r e ,  do n o t  
c o r r e s p o n d  i n  a l l  c a s e s  w i t h  t h o s e  u s e d  i n  t h e  f i e l d .
S e r i e s  1 .  I n f l u e n c e  o f  d i f f e r e n t  fo rm s  of  n i t r o g e n  
i n  t h e  f e r t i l i z e r  m i x t u r e  f o r  sw ee t  p o t a t o e s .
The p u r p o s e  o f  t h i s  s e r i e s  was t o  make a  c o m p a r a t i v e  
s t u d y  o f  c e r t a i n  i n o r g a n i c  and o r g a n i c  n i t r o g e n o u s  m a t e r i a l s ,
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when u s e d  a l o n e  and i n  c o m b i n a t i o n s  i n  t h e  f e r t i l i z e r  m ix tu r e *
The f e r t i l i z e r  u s e d  f o r  each, t r e a t m e n t ,  e x c e p t  f o r  t h e  c h e c k  
p l o t s ,  was made up t o  c o n t a i n  t h e  e q u i v a l e n t  o f  3$  ammonia,
8$ p h o s p h o r i c  a c i d ,  and 8$  p o t a s h .  The p h o s p h o r i c  a c i d  and  
p o t a s h  f o r  t h i s  s e r i e s  and a l l  s u b s e q u e n t  w o rk ,  u n l e s s  o t h e r ­
w i s e  s t a t e d ,  w e re  d e r i v e d  f r o m  16$ s u p e r p h o s p h a t e  and s u l p h a t e  
o f  p o t a s h ,  r e s p e c t i v e l y .  The a p p l i c a t i o n  was made a t  t h e  r a t e  
o f  1000 p o u n d s  o f  f e r t i l i z e r  p e r  a c r e ,  i n  t h e  same m anner  a s  
p r e v i o u s l y  d e s c r i b e d .  The y i e l d s  o f  p r im e  p o t a t o e s  f o r  1925,  
1926 ,  an d  1927 ,  t h e  a v e r a g e  y i e l d  f o r  t h e  t h r e e - y e a r  p e r i o d ,  
a n d  t h e  a v e r a g e  y i e l d  i n  b u s h e l s  p e r  a c r e ,  a r e  g i v e n  i n  T a b le  8 .  
t o g e t h e r  w i t h  t h e  a v e r a g e  p e r c e n t a g e  o f  c u l l s  f o r  e ac h  t r e a t m e n t .
I n  c o n s i d e r a t i o n  o f  t h e  y i e l d s  o f  p o t a t o e s  w h ic h  were  
o b t a i n e d  f ro m  t h e  d i f f e r e n t  t r e a t m e n t s  f o r  e a c h  y e a r ,  i t  i s  
q u i t e  e v i d e n t  t h a t  t h e  r e s u l t s  v a r i e d  c o n s i d e r a b l y  f ro m  y e a r  
t o  y e a r .  I n  1925 ,  u n d o u b t e d l y ,  t h e  e x t re m e  d r o u g h t h  c a u s e d  a  
g e n e r a l  d e p r e s s i o n  o f  a l l  t h e  y i e l d s , s o  t h a t  m o i s t u r e  and n o t  
f e r t i l i z e r  a p p e a r e d  t o  be t h e  l i m i t i n g  f a c t o r  d u r i n g  t h i s  y e a r .  
T h e r e f o r e ,  t h e  p r e s e n t  d i s c u s s i o n  w i l l  be c o n f i n e d  t o  t h e  
r e s u l t s  o b t a i n e d  d u r i n g  t h e  f o l l o w i n g  two y e a r s ,  1926 and 192 7 ,
The m ost  i m p o r t a n t  r e s u l t s  f o r  1926 and 1927 were  o b t a i n e d
where  n i t r a t e  o f  so d a ,  s u l p h a t e  o f  ammonia, and  u r e a  w ere  u s e d  
a l o n e  a s  s o u r c e s  o f  n i t r o g e n  i n  t h e  f e r t i l i z e r  m i x t u r e .  The 
y i e l d s  f ro m  t h e s e  p l o t s ,  when compared  w i t h  t h o s e  o b t a i n e d  f rom
Table  8.
Showing t h e  Y i e l d  o f  Sweet P o t a t o e s  f ro m  P l o t s  T r e a t e d
w i t h  V a r y in g  Amounts o f  D i f f e r e n t  fo rm s  o f
N i t r o g e n  i n  a 3 - 8 - 8 F e r t i l i z e r .
Ammonia i n  m i x t u r e  f ro m :
Y i e l d P r  ime s p e r  A c r e . T o t a l  
y i e l d  
Ave .
P e r c e n t
C u l l s
Ave.1925 19S6 19S7
3 - y r .
Ave.
Bus. Bus. Bus. BUS. Bus."" Bus.
N i t r a t e  o f  Soda IE S45 15S 136 184 £ 6 . 0
S u l p h a t e  o f  Ammonia 11 184 147 114 14S 1 9 . 7
D r i e d  Ground f i s h 8 170 86 88 14 E 3 8 . 0
0 - 8 - 8 ,  No ammonia 9 39 76 41 91 5 4 . 9
P a c k i n g  House Tankage 14 118 81 71 136 4 7 . 7
i  S u l p h a t e  a n d  N i t r a t e 11 168 74 84 138 3 9 . 1
§■ f i s h  a n d  J- Tankage 16 106 116 80 140 4 2 . 8
40 I n o r g a n i c * 11 155 143 103 166 3 7 . 9
60$ O r g a n ic * *
50$ I n o r g a n i c , 50$  O r g a n i c E5 95 13E 84 163 4 8 . 4
60$ I n o r g a n i c , 4 0 $  O rg a n ic 18 19S 107 106 161 3 4 . 1
0 - 8 - 8  No Ammonia 46 40 136 74 1S4 4 0 . 3
70$ I n o z g a n i c , 3 0 $  O r g a n ic 53 E01 43 99 151 3 4 . 4
80$  I n o z g a n i c ,  20$ O r g a n i c 78 ISO 73 90 157 4 2 , 6
U rea 5 143 £04 117 165 E 9 .0
A c t i v a t e d  Sewage S ludge SO 1S3 148 97 155 3 7 . 4
* I n o r g a n i c  = l / 2  H i t r a t e  o f  Soda and  l / 2  S u l p h a t e  o f  Ammonia
* * O r g a n ic  ^ l / 2  F i s h  and  l / 2  lankag©*
t h e  p l o t s  r e c e i v i n g  n i t r o g e n  o n l y  i n  t h e  o r g a n i c  fo rm ,  s e r v e  
t o  show t h e  i m p o r t a n c e  o f  s o l u b l e  m i n e r s !  n i t r o g e n o u s  compounds 
i n  t h e  f e r t i l i z e r  m i x t u r e  f o r  sw ee t  p o t a t o e s *  An a v e r a g e  y i e l d  
o f  136 b u s h e l s  o f  p o t a t o e s  was p r o d u c e d  where  n i t r a t e  o f  s o d a  
was u s e d  a s  a  s i n g l e  s o u r c e  o f  n i t r o g e n ,  and an  a v e r a g e  y i e l d  of  
114 b u s h e l s  w as  p r o d u c e d  w here  s u l p h a t e  o f  ammonia was s i m i l a r l y  
u s e d .  However, o n l y  an a v e r a g e  y i e l d  o f  88 b u s h e l s  o f  p o t a t o e s  
was p r o d u c e d  w i t h  d r i e d  g r o u n d  f i s h  a s  t h e  o n ly  s o u r c e  o f  n i t r o ­
gen* A s t i l l  l o w e r  a v e r a g e  y i e l d  o f  71 b u s h e l s  was o b t a i n e d  
w h e re  p a c k i n g  h o u se  t a n k a g e  was used* From t h e s e  r e s u l t s  i t  
w ou ld  seem, t h a t  sw e e t  p o t a t o e s  r e q u i r e d  a  s o l u b l e  n i t r o g e n  
m a t e r i a l  t o  p r o d u c e  t h e  b e s t  y i e l d s  on t h i s  s o i l .  I t  i s  p o s s i ­
b l e  t h a t  t h e  n i t r i f i c a t i o n  o f  t h e  o r g a n i c  m a t e r i a l s , ,  d i d  n o t  
t a k e  p l a c e  r a p i d l y  enough t o  s u p p l y  a  s u f f i c i e n t  amount o f  
n i t r a t e s ,  d u r i n g  t h e  c r i t i c a l  p e r i o d  o f  g r o w th  soo n  a f t e r  t h e  
sw e e t  p o ' t a t o  s p r o u t s  w ere  t r a n s p l a n t e d .  M o re o v e r ,  i t  i s  w h o l l y  
p o s s i b l e  t h a t  a  s u p p l y  o f  n i t r a t e s  was p r o l o n g e d  t h r o u g h o u t  t h e  
f i r s t  p a r t  o f  t h e  g ro w in g  s e a s o n ,  i n  t h e  c a s e s  w here  o r g a n i c  
m a t e r i a l s  were  u s e d ,  The d e f e r r e d  s u p p l y  o f  n i t r a t e s  may have  
i n d u c e d  l a t e  v i n e  g r o w t h  and  t h u s  r e t a r d e d  t h e  p r o c e s s e s  of  
c a r b o h y d r a t e  s t o r a g e  i n  t h e  r o o t s .  T h i s  p h a se  o f  t h e  p r o b le m  
o f f e r s  a  v e r y  f r u i t f u l  f i e l d  o f  r e s e a r c h  w h ic h  p e r h a p s  may be 
fo u n d  c l o s e l y  a s s o c i a t e d  w i t h  t h e  work  o f  K raus  C23},  and 
o t h e r s ,  on t h e  c a r b o n - n i t r o g e n  r e l a t i o n s  i n  p l a n t s ,  a s  m o d i f i e d  
by t h e  s u p p l y  o f  n u t r i e n t s  i n  t h e  s o i l .  Some g r e e n h o u s e  s t u d i e s
w i t h  s w e e t  p o t a t o e s  h ave  a l r e a d y  b e e n  commenced f o r  t h e  p u r p o s e  
o f  s t u d y i n g  t h i s  p h a s e  o f  t h e  p ro b le m ,  b u t  t h e  work  h a s  n o t  
p r o g r e s s e d  f a r  enough t o  g i v e  r e s u l t s ,
A c o m p a r i s o n  o f  t h e  a v e r a g e  y i e l d s  p r o d u c e d  w he re  o n l y  
s o l u b l e  n i t r o g e n  m a t e r i a l s  w ere  u s e d ,  shows t h e  h i g h e s t  
a v e r a g e  y i e l d  where  n i t r a t e  o f  so d a  was a p p l i e d .  However,  f rom 
t h e  s t a n d p o i n t  o f  s m o o th n e s s  a n d  q u a l i t y ,  t h e  p o t a t o e s  p r o ­
d u c e d  w here  u r e a  was u s e d  i n  t h e  m i x t u r e ,  were  f a r  s u p e r i o r  t o  
t h o s e  p r o d u c e d  on any  o t h e r  p l o t  i n  t h e  s e r i e s .  With  r e s p e c t  
t o  t h e  r e l a t i v e  m e c h a n i c a l  c o n d i t i o n s  o f  t h e  m i x t u r e s ,  i t  i s  
w o r t h y  o f  n o t e  t h a t  t h e  u r e a  m i x t u r e  c o u ld  be d r i l l e d  w i t h o u t  
t h e  s l i g h t e s t  d i f f u c l t y ,  w h e r e a s  t h e  n i t r a t e  o f  soda- an d  
s u l p h a t e  o f  ammonia m i x t u r e s ,  h a d  t o  be r e m i l l e d  b e f o r e  t h e y  
c o u l d  be d r i l l e d .
Of t h e  v a r i o u s  t r e a t m e n t s  c o n t a i n i n g  d i f f e r e n t  p e r c e n t a g e s  
o r  i n o r g a n i c  and  o r g a n i c  n i t r o g e n ,  n one  seemed t o  be e s p e c i a l l y  
s u p e r i o r *  However,  t h e  60$  i n o r g a n i c  and  4 0 $  o i g a n i c  r a t i o  
gave  t h e  h i g h e s t  3 - y e a r  a v e r a g e  y i e l d  o f  a l l  t h e  c o m b i n a t i o n s .  
I t  i s  e v i d e n t  f ro m  f a b l e  8 t h a t  m i n e r a l  n i t r o g e n o u s  m a t e r i a l s ,  
u:-ed a l o n e  i n  t h e  f e r t i l i z e r  m i x t u r e ,  o u t y i e l d e d  t h e  t r e a t m e n t s  
c o n t a i n i n g  b o t h  i n o r g a n i c  and  o r g a n i c  m a t e r i a l s .  However, 
c o n c l u s i o n s  s h o u l d  n o t  be drawn f ro m  t h e s e  r e s u l t s  w i t h o u t  a
consideration o f  t h e  s o i l  c o n d i t i o n s  that u s u a l l y  e x i s t  where
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t h e  s w e e t  p o t a t o  c r o p  i s  grown.  I t  i s  a  w e l l  knov/n f a c t  t h a t  
s w e e t  p o t a t o e s  grow t e s t  on l o o s e  s a n d y  s o i l s .  N a t u r a l l y ,  
l o s s e s  o f  n i t r a t e s  f r o m  s u c h  a  s o i l  d u r i n g  wet  s e a s o n s  a r e  h e a v y .  
F o r  t h i s  r e a s o n ,  an d  a l s o  t o  p r o v i d e  f o r  a  t e t t e r  m e c h a n i c a l  
c o n d i t i o n  o f  t h e  m i x t u r e ,  i t  w ou ld  seam s a f e r  t o  s u p p l y  t h e  
n i t r o g e n  f ro m  t o t h  o r g a n i c  and i n o r g a n i c  s o u r c e s .  The 60 fo 
i n o r g a n i c  a n d  40 °/o o r g a n i c  r a t i o  a p p e a r s  t o  t e  a  good c o m b i n a t i o n  
f o r  t h i s  s o i l .
The p e r c e n t  o f  c u l l s  p r o d u c e d  was p e r h a p s  i n f l u e n c e d  g r e a t e r
t y  s e a s o n a l  d i f f e r e n c e s  t h a n  any  o t h e r  c o n t r i b u t i n g  f a c t o r .
However,  f r o m  T a b le  8, i t  may be n o t e d  t h a t  t h r e e  p l o t s  p r o d u c e d
l o w e r  a v e r a g e  p e r c e n t a g e s  o f  c u l l s  t h a n  a n y  o f  t h e  o t h e r s .  I t
i s  s i g n i f i c a n t  t h a t  t h e  t r e a t m e n t s  f o r  t h e s e  p l o t s  w e re ,  n i t r a t e
o f  s o d a ,  s u l p h a t e  o f  ammonia, and  u r e a ,  a l l  u s e d  a l o n e  a s  
s o u r c e s  o f  n i t r o g e n  i n  t h e  f e r t i l i z e r  m i x t u r e .
S e r i e s  2 .  C o m p a ra t iv e  E f f e c t s  o f  P e r t a i n  o f  t h e  
Newer N i t r o g e n  Compounds u s e d  i n  a  F e r t i ­
l i z e r  m i x t u r e  f o r  Sweet P o t a t o e s .
T h i s  s e r i e s  o f  p l o t s  was l a i d  o u t  i n  1927 f o r  t h e  p u r p o s e  
o f  s t u d y i n g  t h e  e f f e c t s  on y i e l d  o f  sw e e t  p o t a t o e s ,  when n i t r a t e  
o f  s o d a ,  s u l p h a t e  o f  ammonia, L e u n a s a l p e t e r ,  and  u r e a ,  were  u s e d  
i n  t h e  f e r t i l i z e r  m i x t u r e  i n  v a r i o u s  ways.  W herever  o r g a n i c  
n i t r o g e n  was u s e d  i n  t h i s  s e r i e s ,  i t  was s u p p l i e d  i n  e q u i v a l e n t  
am o u n ts  f ro m  d r i e d  g r o u n d  f i s h  and  p a c k in g  hou se  t a n k a g e .  The
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f e r t i l i z e r  a n a l y s i s  was t h e  same a s  t h a t  u s e d  f o r  S e r i e s  1, 
b e i n g  a  3 - 8 - 8  m i x t u r e .  The t r e a t m e n t ,  h o w e v e r ,  was a p p l i e d  a t  
t h e  r a t e  o f  1500  p o u n d s  p e r  a c r e  i n s t e a d  o f  1000 pounds  a s  was 
done p r e v i o u s l y .  The e n t i r e  amount o f  e a c h  f e r t i l i z e r  t r e a t ­
m ent  was a p p l i e d  a s  u s u a l  b e f o r e  t h e  s p r o u t s  were  t r a n s p l a n t e d .  
The y i e l d s  o f  p r i m e s ,  c u l l s ,  and  t o t a l  y i e l d  f o r  t h e  d i f f e r e n t  
t r e a t m e n t s  i n  1927 ,  a r e  shown i n  T a b l e  9,
The r e s u l t s  g i v e n  i n  T a b le  9 i n d i c a t e  t h a t ,  u n d e r  t h e  c o n d i ­
t i o n s  o f  t h e  e x p e r i m e n t ,  L e u n a s a l p e t e r  p l u s  o r g a n i c s ,  was a  
c o m b i n a t i o n  a s  s u i t a b l e  f o r  s w e e t  p o t a t o e s ,  a s  was n i t r a t e  o f  
s o d a  o r  s u l p h a t e  o f  ammonia a l s o  u s e d  w i t h  o r g a n i c s .  The y i e l d  
o f  p r i m e s  p r o d u c e d  on t h e  p l o t  t r e a t e d  w i t h  L e u n a s a l p e t e r  p l u s  
o r g a n i c s ,  was somewhat h i g h e r  t h a n  t h a t  o b t a i n e d  f ro m  n i t r a t e  
o f  s o d a ,  b u t  i t  was a b o u t  t h e  same a s  t h a t  p r o d u c e d  w i t h  s u l p h a t e  
o f  ammonia. However, when u s e d  a l o n e  i n  t h e  m i x t u r e ,  L e u n a s a l ­
p e t e r  p r o d u c e d  a  y i e l d  o f  p r i m e s ,  20 b u s h e l s  l o w e r  t h a n  t h a t  
w h ic h  was o b t a i n e d  w i t h  u r e a .  Here  a g a i n ,  h ow ever ,  t h e  t o t a l  
y i e l d s  w ere  a b o u t  t h e  same.
From t h e  r e s u l t s  o f  t h e  v a r i o u s  c o m b i n a t i o n s ,  i t  w o u ld  seem 
t h a t  b o t h  u r e a  and L e u n a s a l p e t e r  p r o d u c e d  b e t t e r  y i e l d s  when 
t h e y  were  u s e d  w i t h  o r g a n i c  n i t r o g e n o u s  m a t e r i a l s .  I t  i s  
p o s s i b l e  t h a t  a n o t h e r  y e a r ’ s r e s u l t s  w i l l  show more c o n c l u s i v e l y  
how t h e s e  m a t e r i a l s  may b e s t  be u s e d  f o r  sw ee t  p o t a t o e s ,  b u t  
i t  w i l l  be n e c e s s a r y  t o  have  s e v e r a l  y e a r ’ s d a t a ,  b e f o r e  t h e  
e f f e c t  o f  v a r i a t i o n s  i n  s e a s o n s  can  be c o n s i d e r e d .
Table 9 .
Showing t h e  E f f e c t s  on Y i e l d  o f  Sweet P o t a t o e s  when
D i f f e r e n t  n i t r o g e n o u s  M a t e r i a l s  w ere  u s e d  i n  a  
5 - 8 - 8  f e r t i l i z e r  i n  1927 ,
Y i e l d  p o t a t o e s  p e r  a c r e .
Ammonia i n  m i x t u r e  f ro m : Pr im e  s C u l l s T o t a l
Bus, Bus, Bus.
70$ N i t r a t e  o f  Soda,  50$  O r g a n ic * 130 15 145
7 0$  S u l p h a t e  o f  Ammonia, 
30$  O r g a n ic
146 61 207
70$  L e u n a s a l p e t e r ,  30$  O r g a n ic 159 56 215
50$  U r e a ,  3 0 $  S u l p h a t e  o f  Ammonia, 
20$  O r g a n ic
182 55 237
20$ N i t r a t e  o f  Soda ,  5 0 $  S u l p h a t e  
o f  Ammonia, 3 0 $  O r g a n i c .
171 48 219
U rea 146 33 179
l e u n a s a l p e t e r 126 51 177
^ O r g a n ic  -  1 / 2  P i s h  and l / 2  T ankage .
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S e r i e s  3 .  The B f f e c t  o f  a  g r e e n  Manure Cover  Crop 
i n  A d d i t i o n  t o  a  F e r t i l i z e r  A p p l i c a t i o n  f o r  
Sweet P o t a t o e s .
The q u e s t i o n  o f  c o n s e r v i n g  t h e  p o r t i o n  o f  t h e  f e r t i l i z e r
n o t  u t i l i z e d  by t h e  s w e e t  p o t a t o  c r o p ,  i s  a s  i m p o r t a n t  i n  
g r o w in g  t h i s  c r o p ,  a s  i t  i s  i n  e v e r y  c a s e  where  l a r g e  am oun ts  
o f  f e r t i l i z e r  a r e  a p p l i e d  t o  c r o p s  grown on s a n d y  s o i l s .  To 
e f f e c t  t h i s  c o n s e r v a t i o n ,  i n  t h e s e  e x p e r i m e n t s ,  t h e  l a n d  was 
d i s c e d  t h o r o u g h l y  a f t e r  t h e  sw e e t  p o t a t o e s  w ere  h a r v e s t e d  and 
r y e  a n d  v e t c h  s e e d e d .  F o r  d e t e r m i n i n g  t h e  r e l a t i v e  e f f e c t  o f  
g r e e n  m a n u r i n g ,  s e v e n  t r e a t m e n t s ,  d u p l i c a t i n g  c e r t a i n  t r e a t ­
m en ts  i n  T a b le  8 ,  a n d  a p p l i e d  i n  t h e  same m anner ,  w e re  u s e d  i n  
S e r i e s  3 b u t  w i t h o u t  a  g r e e n  manure c o v e r  c r o p .  By t h i s  a r r a n g e ­
m en t ,  a  c o m p a r i s o n  o f  d i f f e r e n t  f e r t i l i z e r  t r e a t m e n t s  w i t h  and  
w i t h o u t  g r e e n  manure was made p o s s i b l e .  The y i e l d s  o f  p r i m e s  f o r  
e a c h  t r e a t m e n t  f o r  1925,  1926 ,  and 1927 ,  t o g e t h e r  w i t h  t h e  
a v e r a g e  y i e l d  o v e r  t h e  t h r e e - y e a r  p e r i o d ,  a r e  shown i n  T a b le  1 0 .
I n  c o n s i d e r i n g  t h e  d a t a  p r e s e n t e d  i n  T a b le  10 ,  i t  becomes
n e c e s s a r y  t o  d i s r e g a r d  t h e  y i e l d s  f o r  1925, a s  t h e  d r y  w e a t h e r
d u r i n g  t h a t  s e a s o n  e v i d e n t l y  s e r i o u s l y  a f f e c t e d  t h e  e n t i r e  sw ee t
p o t a t o  c r o p .  I n  1926,  t h e  p l o t s  r e c e i v i n g  g r e e n  manure  were
l o c a t e d  on a  san d y  h i l l ,  w h e r e a s  t h e  n o - g r e e n  manure  p l o t s  were
s i t u a t e d  on c o m p a r a t i v e l y  l e v e l  l a n d .  As a  c o n s e q u e n c e ,  t h e
i n c r e a s e s  shown f o r  g r e e n  manure  i n  1926 ,  a r e  v e r y  l i k e l y  due i n  
p a r t ,  t o  s o i l  d i f f e r e n c e s .  F u r t h e r m o r e ,  i t  may be s e e n  f ro m
Table 10.
Show ing  E f f e c t  o f  Green  Manure Cover  Crop I n  A d d i t i o n  
t o  F e r t i l i z e r  T r e a tm e n t  on t h e  Y i e l d  of  
Sweet  P o t a t o e s .
Y i e l d  p r i m e s  p e r a c r e
Ammonia i n  m i x t u r e  f rom : 1925 1926 1927 3 - y e a r
A verage









N i t r a t e  o f  Soda
p l u s  g r e e n  manure
12 245 152 1 3 6 . 0
S u l p h a t e  o f  Ammonia 46 157 31 7 8 .0
S u l p h a t e  o f  Ammonia 
p l u s  G re en  Manure 11 184 147 1 1 4 .0
D r i e d  Ground F i s h 29 148 13 6 3 . 0
D r i e d  Ground F i s h  
p l u s  G reen  Manure
8 170 186 8 8 .0
40/5 I n o r g a n i c * ,  60$  O r g a n ic * * 30 ’ 136 48 7 1 .0
4 0 $  I n o r g a n i c , 60$  O r g a n ic  
p l u s  G reen  Manure
11 155 143 103*0
50$ I n o r g a n i c ,  5 0 $  O r g a n ic 30 180 40 8 3 . 0
50$  I n o r g a n i c ,  50$  O r g a n ic  
p l u s  G reen  Manure
25 95 132 8 4 .0
60$ I n o i g a n i c ,  4 0 $  O rg a n ic 37 156 42 7 8 .0
60$ I n o r g a n i c ,  4 0 $  O r g a n ic  
p l u s  G re en  Manure
18 192 107 1 0 6 .0
70$ i n o r g a n i c ,  30$  O r g a n ic 33 139 57 7 6 .0
70$ I n o r g a n i c ,  3 0 $  O r g a n ic  
p l u s  G re en  Manure
53 201 45 9 9 .0
*Inorganic * l /2  N i t r a t e  o f  Soda a n d  l / s  S u l p h a t e  of Ammonia
**0rganic » l / S  F i s h  an d  l / S  T an k ag e .
-  47 -
T a b l e  10 t h a t  b e t t e r  y i e l d s  w ere  p r o d u c e d  on t h e  s a n d y  h i l l  i n  
1 92 6 ,  t h a n  w e re  o b t a i n e d  i n  1927 on t h e  l e v e l  l a n d .  However, 
i n  1927 a l l  p l o t s  w e re  l o c a t e d  on t h e  l e v e l  p o r t i o n  o f  t h e  f i e l d ,  
a n d  i t  may be s e e n  f ro m  t h e  d a t a ,  t h a t  i n c r e a s e s  f o r  g r e e n  
m anure  s t i l l  p e r s i s t e d *
I n  c o n s i d e r i n g  t h e  t h r e e - y e a r  a v e r a g e  y i e l d s ,  i t  w i l l  be 
n o t e d  f ro m  T a b le  10* t h a t  t h e  r e l a t i v e  i n c r e a s e s  f o r  g r e e n  manure 
w e re  g r e a t e r  w here  n i t r a t e  o f  soda  and  s u l p h a t e  o f  ammonia were  
u s e d ,  t h a n  w here  d r i e d  g ro u n d  f i s h  was u s e d .  E v i d e n t l y ,  t h e  
maximum r e t u r n s  w ere  o b t a i n e d  f ro m  t h e  s o l u b l e  n i t r o g e n  m a t e r ­
i a l s ,  o n l y  i n  c o n j u n c t i o n  w i t h  a  s u f f i c i e n t  s u p p l y  o f  o r g a n i c  
m a t t e r  i n  t h e  s o i l ,  a s  i n  t h e  c a s e  where  g r e e n  m anu res  were 
a p p l i e d  e a c h  y e a r .  D r i e d  g r o u n d  f i s h  a p p e a r e d  t o  be an 
u n s u i t a b l e  m a t e r i a l  when u s e d  a l o n e  i n  t h e  m i x t u r e ,  e v e n  when 
g r e e n  m a n u re s  w ere  s u p p l i e d  i n  a d d i t i o n  t o  t h e  f e r t i l i z e r  
t r e a t m e n t .  F o r  t h e  i n o r g a n i c - o r g a n i c  c o m b i n a t i o n s ,  t h e  g r e a t ­
e s t  i n c r e a s e s  f o r  g r e e n  manure  w ere  o b t a i n e d  w i t h  t h e  4 0 - 6 0  
and  t h e  6 0 -4 0  r a t i o s .  The y i e l d s  o b t a i n e d  f o r  t h e  50% i n o r g a n i c  
and  5 0 $  o r g a n i c  n i t r o g e n  r a t i o  w ere  a b o u t  t h e  same where  g r e e n  
manure  was a d d e d ,  a s  where  t h e  l a n d  was l e f t  b a r e .
From a  c o m p a r i s o n  o f  t h e  y i e l d s  o b t a i n e d  w i t h  and w i t h o u t  
g r e e n  manure  i n  a d d i t i o n  t o  t h e  f e r t i l i z e r  t r e a t m e n t ,  i t  would  
seem t h a t  t h e  u s e  o f  g r e e n  m anu res  a s  a  whole  p r o d u c e d  c o n s i s t e n t  
i n c r e a s e s  i n  y i e l d s  o f  p o t a t o e s .
-  48 -
S e r i e s  4 .  The E f f e c t  o f  D i f f e r e n t  R a te s  o f  F e r t i l i z e r  
A p p l i c a t i o n s  on Y i e l d  o f  Sweet P o t a t o e s .
A f e r t i l i z e r  m i x t u r e  c o n t a i n i n g  Z°/o ammonia, Q% p h o s p h o r i c  
a c i d ,  a n d  8% p o t a s h  was u s e d  f o r  a l l  t r e a t m e n t s  i n  t h i s  s e r i e s *
The ammonia was s u p p l i e d  by e q u i v a l e n t  am oun ts  o f  n i t r a t e  o f  
s o d a ,  s u l p h a t e  o f  ammonia,  d r i e d  g r o u n d  f i s h ,  and  p a c k i n g  h o u se  
t a n k a g e .  The p h o s p h o r i c  a c i d  and  p o t a s h  were  d e r i v e d  f rom  1 6 $  
s u p e r p h o s p h a t e  an d  s u l p h a t e  o f  p o t a s h ,  r e s p e c t i v e l y *  The f e r t i ­
l i z e r  t r e a t m e n t s  were  a p p l i e d  i n  t h e  row o u s t  b e f o r e  t r a n s p l a n t i n g  
t h e  sw e e t  p o t a t o  s p r o u t s .  The y i e l d s  o f  p r i m e s  and  t o t a l  y i e l d  
f o r  1926 and  1927 a r e  shown i n  T a b le  11,  t o g e t h e r  w i t h  t h e  a v e r a g e  
y i e l d s  f o r  t h e  t w o - y e a r  p e r i o d .
I t  i s  e v i d e n t  f r o m  t h e  d a t a  p r e s e n t e d  i n  T ab le  11 ,  t h a t  f ro m  
t h e  s t a n d p o i n t  o f  y i e l d s  o f  p o t a t o e s ,  t h e  b e s t  r a t e  o f  f e r t i l i z e r  
a p p l i c a t i o n  was b e tw e e n  1000 and  1250 pounds  p e r  a c r e .  The 
g r a d u a l  i n c r e a s e  i n  y i e l d s  a s  t h e  f e r t i l i z e r  a p p l i c a t i o n  was 
i n c r e a s e d  f ro m  500 t o  1000 po u nd s  p e r  a c r e ,  i s  s t r i k i n g l y  
s i g n i f i c a n t .  L i k e w i s e ,  t h e  r e d u c t i o n  i n  y i e l d  when t h e  a p p l i c a ­
t i o n  was i n c r e a s e d  f rom  1250 t o  1500 pounds  p e r  a c r e ,  i s  e q u a l l y  
s i g n i f i c a n t .  C o n s i d e r i n g  t h e  a v e r a g e  i n c r e a s e s  i n  y i e l d s  f o r  
t h e  500 and  750 pound a p p l i c a t i o n s  o v e r  t h e  y i e l d s  f ro m  t h e  
c h e c k  p l o t s ,  i t  seems v e r y  l i k e l y  t h a t  f e r t i l i z e r  a p p l i c a t i o n s  
a t  t h e s e  r a t e s  w o u ld  p r o v e  u n p r o f i t a b l e  on t h i s  s o i l .  The 
d e c r e a s e d  y i e l d  f o r  t h e  1 5 0 0 -po u nd  a p p l i c a t i o n  u n d o u b t e d l y  was 
c a u s e d  by a n  i n j u r i o u s  e f f e c t  o f  a  h i g h  c o n c e n t r a t i o n  o f  
f e r t i l i z e r  s a l t s .
Table  11 .
Showing t h e  Y i e l d s  o f  Sweet P o t a t o e s  P r o d u c e d  w i t h  a  
2 - 8 - 8  F e r t i l i z e r  A p p l i e d  a t  D i f f e r e n t  H a t e s .
P o u n d s  3 - 8 - 8 Y i e l d  p o t a t o e s  p e r  a c r e .
F e r t i l i z e r  p e r  A o re . 1926 1927 Ave. 1926^27
P r i m e s T o t a l P r im e  s T o t a l Pr im e s T o t a l
Bus. Bus. Bus. Bus. Bus. Bus.
Ho f e r t i l i z e r 19 121 55 88 37 105
500 poun ds* 86 107 101 145 94 126
750 po u n d s* 119 178 152 201 136 190
1000 po u n d s* 120 166 204 244 162 205
Ho f e r t i l i z e r 65 133 130 177 98 155
1E50 p o u n d s 146 202 203 231 175 217
1500 p ou n d s 107
%
163 168 219 138 191
^ I n d i c a t e s  a v e r a g e  y i e l d s  o f  d u p l i c a t e  p l o t s .
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S e r i e s  5 .  A C om p ar i so n  o f  V a r y in g  Amounts o f  D i f f e r e n t  
P o t a s s i u m  M a t e r i a l s  u s e d  i n  t h e  F e r t i l i z e r  
M i x t u r e  f o r  Sweet P o t a t o e s .
I n  t h e  s p r i n g  o f  192 7 ,  a  s e r i e s  c o n s i s t i n g  o f  t h i r t y -  
one l / 4 0 - a c r e  p l o t s  was l a i d  o u t  i n  o r d e r  t o  s t u d y  t h e  r e l a t i v e  
e f f e c t s  o f  m u r i a t e  o f  p o t a s h ,  s u l p h a t e  o f  p o t a s h ,  and  manure 
s a l t s  ( 2 0 $ ) ,  i n  a  c o m p le te  f e r t i l i z e r  m i x t u r e  f o r  sw ee t  p o t a t o e s *  
E ach  p o t a s h  m a t e r i a l  was u s e d  t o  s u p p l y  e q u i v a l e n t  q u a n t i t i e s  
o f  p o t a s h  a m o u n t in g  t o  5,  8, and  10$ ,  i n  a  m i x t u r e  c o n t a i n i n g  
3 $  ammonia an d  8$  p h o s p h o r i c  a c id *  S e v e n ty  p e r c e n t  o f  th e  ammon­
i a  was d e r i v e d  f rom  e q u i v a l e n t  amounts  o f  n i t r a t e  o f  so d a  and 
s u l p h a t e  o f  ammonia and  30$ f ro m  e q u i v a l e n t  am ounts  o f  d r i e d  
g r o u n d  f i s h  and  p a c k i n g  h o u se  t a n k a g e .  The p h o s p h o r i c  a c i d  was 
s u p p l i e d  by 1 6 $  s u p e r p h o s p h a t e .
The t r e a t m e n t s  w ere  a p p l i e d  i n  t r i p l i c a t e ,  so t h a t  s o i l  
v a r i a t i o n s  c o u l d  be m in im iz e d .  As a  f u r t h e r  p r e c a u t i o n ,  i n  
t h i s  r e s p e c t ,  t h e  t r i p l i c a t e  p l o t s  were so l o c a t e d  i n  t h e  
s e r i e s  a s  t o  u t i l i z e  p a r t  o f  a  r e p r e s e n t a t i v e  s o i l  a r e a  i n  
t h r e e  p o r t i o n s  o f  t h e  f i e l d .  A l t h o u g h  t h e  f i e l d  on w h ic h  t h e  
e x p e r i m e n t  was l o c a t e d  was v e r y  u n i f o r m  i n  a l l  r e s p e c t s ,  i t  
was t h o u g h t  a d v i s a b l e  t o  p r o v i d e  s e v e r a l  r e p l i c a t e  p l o t s  f o r  
e a c h  t r e a t m e n t  f o r  t h e  p u r p o s e  o f  o b t a i n i n g  m a t e r i a l  f o r  c e r t a i n  
p h y s i o l o g i c a l  s t u d i e s ,  t h a t  w i l l  be c a r r i e d  on f rom  t im e  t o  
t i m e  d u r i n g  t h e  p r o g r e s s  o f  t h e  w o rk .  Eour  c h e c k  p l o t s  were  
p r o v i d e d ,  each  r e c e i v i n g  a  3 - 8 - 0  f e r t i l i z e r  a p p l i c a t i o n .
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The p l o t s  w e re  managed i n  t h e  same manner  a s  i n  t h e  p r o ­
c e e d i n g  s e r i e s ,  e x c e p t  t h a t  t h e  f e r t i l i z e r  was a p p l i e d  a t  t h e  
r a t e  o f  1500 p ou n d s  i n  e a c h  case*  A g r e e n  manure c o v e r  c r o p  
o f  r y e  a n d  v e t c h  was s e e d e d ,  a s  u s u a l ,  when t h e  sw e e t  p o t a t o e s  
h a d  b e e n  dug* I n  T a b l e  12 a r e  shown t h e  a v e r a g e  y i e l d s  o f  
p r i m e s ,  c u l l s ,  and  t h e  t o t a l  y i e l d  f o r  t h e  t r i p l i c a t e  t r e a t ­
m e n t s  i n  b u s h e l s  p e r  a c r e ,  t o g e t h e r  w i t h  t h e  a v e r a g e  y i e l d  o f  
t h e  f o u r  checiL p l o t s  f o r  1927 .
The d a t a  p r e s e n t e d  i n  T a b le  12 show r a t h e r  d e f i n i t e l y ,  
a t  l e a s t  f o r  one y e a r ’ s r e s u l t s ,  t h a t  a d d i t i o n s  o f  p o t a s h  t o  
t h i s  s o i l  i n c r e a s e d  t h e  a v e r a g e  y i e l d  o f  sw e e t  p o t a t o e s .  How­
e v e r ,  a  c a r e f u l  e x a m i n a t i o n  o f  T ab le  12 d o es  n o t  show a  u n i f o r m  
r e s p o n s e  f ro m  a l l  t h e  p o t a s h  m a t e r i a l s  u s e d .  E q u i v a l e n t  am oun ts  
o f  p o t a s h  s u p p l i e d  by manure s a l t s ,  i n  e v e r y  c a s e ,  p r o d u c e d  a  
l o w e r  a v e r a g e  y i e l d  o f  p r im e  p o t a t o e s  t h a n  e i t h e r  m u r i a t e  o r  
s u l p h a t e  o f  p o t a s h .  F u r t h e r m o r e ,  i t  i s  s i g n i f i c a n t  t h a t  t h e r e  
were  no u n i f o r m  i n c r e a s e s  i n  a v e r a g e  y i e l d s  f o r  t h e  10$  p o t a s h  
a p p l i c a t i o n s ,  o v e r  t h e  5 a n d  8$  p o t a s h  t r e a t m e n t s .  S u l p h a t e  o f  
p o t a s h  p r o d u c e d  t h e  l a r g e s t  a v e r a g e  y i e l d  o f  p r im e  p o t a t o e s  
where  t h e  8$ p o t a s h  m i x t u r e  was u s e d ,  b u t  m u r i a t e  o f  p o t a s h  
p r o d u c e d  t h e  l a r g e s t  y i e l d  f rom  t h e  5 $  p o t a s h  m i x t u r e .  I n  t h e  
c a s e  o f  m anure  s a l t s ,  i t  i s  p r o b a b l e  t h a t  t h e  t o t a l  s a l t  c o n t e n t  
was h i g h  enough  t o  r e t a r d  t h e  e a r l y  g r o w th  o f  t h e  young sw ee t  
p o t a t o  s p r o u t s  t o  some e x t e n t .  On t h e  o t h e r  han d ,  i t  i s  e n t i r e l y  
p r o b a b l e  t h a t  t h e  l a r g e  q u a n t i t y  o f  sodium c h l o r i d e  w h ic h  was 
a p p l i e d  w i t h  t h e  manure  s a l t s  may have  r e t a r d e d  t h e  n i t r i f i c a t i o n
Table IS
Showing t h e  Y i e l d  of  Sweet  P o t a t o e s  O b ta in e d  w i t h  V a r io u s  
P o t a s h  M a t e r i a l s  u s e d  i n  D i f f e r e n t  Amounts i n  t h e  
F e r t i l i z e r  M i x t u r e  i n  1927 .
A verage  y i e l d s  p e r  a c r e  o f  t r i p l i c a t e  p l o t s
P o t a s h  i n  m i x t u r e  
f ro m : 5 - 8 - 5 5 - 8 - 8 3- 00 1 M O
P r im e s G u l l s T o t a l P r im e s C u l l s T o t a l F r im e s C u l l s T o t a l
Bus. Bus. Bus. Bus. Bus. Bus. Bus. Bus. Bus.
Manure s a l t s (20%) 129 67 196 103 53 156 126 52 178
M u r i a t e  o f  P o t a s h 167 45 212 109 44 153 134 68 202
S u l p h a t e  o f  
P o t a s h
157 48 205 174 59 233 151 63 214
Ho P o t a s h  5 - 8 - 0 * 99 65 164
% *
*A verage  y i e l d s  o f  f o u r  o h e c h  p l o t s .
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o f  t h e  o r g a n i c  m a t e r i a l s  c o n t a i n e d  i n  t h e  f e r t i l i z e r  m i x t u r e .
T h i s  t o x i c  a c t i o n ,  a l t h o u g h  p r o b a b l y  n o t  c a p a b l e  o f  s t o p p i n g  
n i t r i f i c a t i o n  e n t i r e l y ,  may h ave  p r o l o n g e d  t h e  s u p p l y  o f  n i t r a t e s  
i n t o  t h e  g r o w in g  s e a s o n ,  so t h a t  t h e r e  was a  t e n d e n c y  f o r  v i n e  
g r o w t h  t o  o c c u r  a t  a  t im e  when th e  p l a n t  w ou ld  n o r m a l l y  be 
p r o d u c i n g  c a r b o h y d r a t e s  f o r  r o o t  s t o r a g e .  The t o x i c  e f f e c t  
o f  l a r g e  am o un ts  o f  sod ium  c h l o r i d e  on n i t r i f i c a t i o n  i s  w e l l  
]mown a n d  w i l l  be d i s c u s s e d  l a t e r  i n  c o n n e c t i o n  w i t h  t h e  u s e  
o f  m anure  s a l t s  i n  f e r t i l i z e r s  f o r  p o t a t o e s .
From t h e  f i r s t  y e a r ' s  r e s u l t s  f o r  t h e  c o m p a r a t i v e  e f f e c t s  
o f  v a r i o u s  p o t a s h  m a t e r i a l s  w i t h  sw e e t  p o t a t o e s ,  i t  a p p e a r s  
t h a t  s u l p h a t e  o f  p o t a s h  was s l i g h t l y  s u p e r i o r  t o  m u r i a t e  o f  
p o t a s h .  W he the r  t h e  i n c r e a s e d  y i e l d s  p r o d u c e d  f rom  t h e  u s e  o f  
s u l p h a t e  o f  p o t a s h  w i l l  j u s t i f y  t h e  a d d i t i o n a l  c o s t  o f  t h i s  
m a t e r i a l ,  i s  a  m a t t e r  t h a t  w i l l  p r o b a b l y  be b r o u g h t  o u t  a s  t h e  
e x p e r i m e n t  c o n t i n u e s .  I n  t h e  c a s e  o f  manure s a l t s ,  i t  a p p e a r e d  
t h a t  t h i s  m a t e r i a l ,  when com pared  on an  e q u i v a l e n t  b a s i s  w i t h  
m u r i a t e  o r  s u l p h a t e  o f  p o t a s h ,  was n o t  a s  s u i t a b l e  a s  e i t h e r  o f  
t h e s e  m a t e r i a l s  when u s e d  f o r  sw ee t  p o t a t o e s  on t h i s  s o i l .
S e r i e s  6. E f f e c t  o f  Double S t r e n g t h  F e r t i l i z e r s  
A p p l i e d  a t  H a l f  B a te  f o r  Sweet P o t a t o e s .
E x p e r i e n c e  h a s  shown t h a t  t h e  p e r i o d  s h o r t l y  a f t e r  t h e  
s w e e t  p o t a t o  s p r o u t  i s  t r a n s p l a n t e d  i s  a  c r i t i c a l  s t a g e  i n  i t s
d e v e l o p m e n t .  At t h i s  t ime* i t  i s  p o s s i b l e  t o  s e r i o u s l y  r e t a r d  
t h e  g r o w t h  o f  t h e  p l a n t  by im p r o p e r  a p p l i c a t i o n  o f  f e r t i l i z e r s ,
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so  t h a t  t h e  s t a n d  w i l l  he s c a t t e r e d  and a  p o o r  y i e l d  o f  p o t a t o e s  
r e s u l t .  With  t h e  i n t r o d u c t i o n  o f  h i g h l y  c o n c e n t r a t e d  f e r t i ­
l i z e r s ,  t h e  q u e s t i o n  a r o s e  a s  t o  t h e i r  e f f e c t  when u s e d  f o r  
sw e e t  p o t a t o  p r o d u c t i o n .  I n  o r d e r  t o  o b t a i n  some e x p e r i m e n t a l  
i n f o r m a t i o n  i n  t h i s  r e g a r d ,  two t r e a t m e n t s  o f  h i g h  a n a l y s i s  
f e r t i l i z e r s  w e re  e a c h  a p p l i e d  t o  1 / 4 0  a c r e  p l o t s .  T hese  p l o t s  
w e re  s i t u a t e d  c l o s e  t o  t h o s e  i n  S e r i e s  2 so  t h a t  c o m p a r i s o n s  
c o u l d  he made w i t h  t h e  u s u a l  f e r t i l i z e r  t r e a t m e n t s .  One o f  t h e  
f e r t i l i z e r  m i x t u r e s  was made up t o  c o n t a i n  6$  ammonia,  16$  
p h o s p h o r i c  a c i d ,  and  1 6 $  p o t a s h ,  b e i n g  a d o u b le  3 - 8 - 8  m i x t u r e .
The o t h e r  m i x t u r e  c o n t a i n e d  t h e  same am ounts  o f  ammonia and  
p o t a s h  b u t  o n l y  h a l f  t h e  amount o f  p h o s p h o r i c  a c i d .  A l l  t h e  
ammonia i n  t h e  m i x t u r e s  was d e r i v e d  f ro m  u r e a ,  t h e  p h o s p h o r i c  
a c i d  f r o m  2 0 $  s u p e r p h o s p h a t e ,  and  t h e  p o t a s h  f ro m  s u l p h a t e  o f  
p o t a s h .  Both  m i x t u r e s  were  a p p l i e d  a t  t h e  r a t e  o f  750 pounds  
p e r  a c r e  b e f o r e  t h e  s p r o u t s  w ere  t r a n s p l a n t e d .  The y i e l d s  o f  
p r i m e s ,  c u l l s ,  and  t h e  t o t a l  y i e l d s  e x p r e s s e d  i n  b u s h e l s  p e r  
a c r e  f o r  e a c h  t r e a t m e n t ,  a r e  g i v e n  i n  T a b le  1 3 .
I t  a p p e a r s  f ro m  t h e  y i e l d s  g i v e n  i n  T a b le  13 t h a t  no h a r m f u l  
e f f e c t  was p r o d u c e d  when t h e  c o n c e n t r a t e d  m i x t u r e s  were  a p p l i e d  
a t  t h e  r a t e  o f  750 p o u n d s  p e r  a c r e .  These  y i e l d s  compared  v e r y  
f a v o r a b l y  w i t h  t h o s e  p r o d u c e d  where  a  3 - 8 - 8  m i x t u r e ,  made f rom  
s i m i l a r  m a t e r i a l s ,  was a p p l i e d  a t  1500 pounds  p e r  a c r e .  I t  
w i l l  be n o t e d  f ro m  T a b le  13 t h a t  t h e  y i e l d  o f  p o t a t o e s  was n o t  
a p p r e c i a b l y  r e d u c e d  when t h e  u s u a l  q u a n t i t y  o f  p h o s o h o r i c  a c i d
Table 13*
Showing Y i e l d  o f  Sweet P o t a t o e s  P r o d u c e d  w here  
C o n c e n t r a t e d  M i x t u r e s  were  u s e d  i n  1927 .
R a te Y i e l d  p o t a t o e s  p e r  Acre
A n a l y s i s p e r  Acre
Pr im e s C u l l s T o t a l
Bus. Bus. Bus.
6 - 1 6 - 1 6 750 p o u n d s 163 70 233
6 -  8 -1 6 750 p ounds 147 67 214
3 -  8 -  8 1500  p ou n ds 146 33 179
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was r e d u c e d  t o  h a l f  t h a t  amount* T h i s  r e s u l t ,  and  t h o s e  o b t a i n e d  
i n  t h e  f o r e g o i n g  s t u d i e s ,  i n d i c a t e  t h a t  p h o s p h o r i c  a c i d  i s  n o t  
a s  e s s e n t i a l  i n  t h e  p r o d u c t i o n  o f  sw ee t  p o t a t o e s  a s  n i t r o g e n  and  
p o t a s s i u m *
A l t h o u g h  no  h a r m f u l  e f f e c t s  were  n o t i c e a b l e  where  c o n c e n ­
t r a t e d  m i x t u r e s  were  u s e d  i n  1927 ,  i t  i s  p o s s i b l e  t h a t  d i f f e r e n t  
r e s u l t s  may be o b t a i n e d  d u r i n g  a  s e a s o n  o f  l o w e r  r a i n f a l l .  F o r  
t h i s  r e a s o n ,  i t  seems a d v i s a b l e  t o  have  t h e  r e s u l t s  f o r  s e v e r a l  
s e a s o n s  b e f o r e  more d e f i n i t e  c o n c l u s i o n s  c a n  be drawn w i t h  
r e s p e c t  t o  t h e  u s e  o f  c o n c e n t r a t e d  m i x t u r e s .
P a r t  3 .  A d s o r p t i o n  a n d  N i t r i f i c a t i o n  S t u d i e s  w i t h
N o r f o l k  Sandy Loam.
P r e l i m i n a r y  E x p e r i m e n t .
A s e r i e s  o f  10 l e a c h i n g  c y l i n d e r s  s i m i l a r  t o  t h o s e  d e s ­
c r i b e d  by S m i th  (41)  w e re  s e t  up and e a c h  was f i l l e d  w i t h  5500 
gram s o f  N o r f o l k  sa n d y  loam  s o i l .  T h i s  s o i l  was o b t a i n e d  f ro m  
t h e  s u r f a c e  s o i l  o f  t h e  e x p e r i m e n t a l  f i e l d s  a t  Snow H i l l ,  Mary­
l a n d ,  an d  was m ix e d  t h o r o u g h l y  and  s c r e e n e d  t o  remove r e m a i n s  
o f  p l a n t s  and  o t h e r  c o a r s e  m a t e r i a l .  The m e c h a n i c a l  a n a l y s i s  
o f  t h e  s o i l  a s  d e t e r m i n e d  by t h e  U. S. Bureau  o f  C h e m i s t r y  and 
S o i l s  i s  g i v e n  i n  T a b le  1 .
A p p l i c a t i o n s  o f  5 . 5  g ram s o f  f e r t i l i z e r s  a n a l y z i n g  7 - 6 - 5 ,  
7 - 6 - 8 ,  a n d  7 - 6 - 1 0  were  m ix ed  w i t h  t h e  u p p e r  t h r e e  i n c h e s  o f
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s o i l  i n  e a c h  c y l i n d e r .  T h i s  a p p l i c a t i o n  c o r r e s p o n d s  t o  a  
"b ro a d c a s t  a p p l i c a t i o n  o f  2000 pounds  p e r  a c r e .  P o t a s s i u m  
s u l p h a t e ,  p o t a s s i u m  c h l o r i d e ,  and  manure  s a l t s  w ere  u s e d  a l o n e  
t o  s u p p l y  e q u i v a l e n t  a m ou n ts  o f  p o t a s h  a t  a l l  t h r e e  r a t e s ,  so 
t h a t  t h r e e  s o u r c e s  o f  p o t a s s i u m  c o u l d  be compared  f o r  e a c h  r a t e  
o f  a p p l i c a t i o n .  The p h o s p h o r i c  a c i d  was s u p p l i e d  by 16 $  s u p e r ­
p h o s p h a t e  and  t h e  n i t r o g e n  was s u p p l i e d  by  n i t r a t e  o f  s o d a ,  
s u l p h a t e  o f  ammonia, p a c k i n g  h o u se  t a n k a g e ,  and d r i e d  g ro u n d  
f i s h  i n  e q u i v a l e n t  am ou n ts  f rom  a l l  f o u r  s o u r c e s .  One c y l i n d e r  
was t r e a t e d  w i t h  a  7 - 6 - 0  m i x t u r e  f o r  a  c h e c k .  The c y l i n d e r s  
w ere  l e a c h e d  e v e r y  two weeks  f o r  16 weeks  w i t h  860 c . c .  o f  
d i s t i l l e d  w a t e r ,  an d  t h e  l e a c h i n g s  were  c o l l e c t e d  f o r  a n a l y s i s .  
T h i s  r a t e  o f  l e a c h i n g  a p p r o x i m a t e d  t h e  a v e r a g e  r a i n f a l l  d u r i n g  
t h e  g r o w i n g  s e a s o n  o f  t h e  e a r l y  p o t a t o  c r o p  a t  Snow H i l l ,  
M a r y l a n d ,  w h ic h  amounted  t o  11 i n c h e s .
P o t a s s i u m  d e t e r m i n a t i o n s  were  made g r a v i m e t r i c a l l y  f o l l o w ­
i n g  t h e  m eth o d  d e s c r i b e d  by S t e w a r t  ( 4 3 ) ,  u s i n g  a  300 c . c .  
a l i q u o t .  At t h e  s t a r t ,  i t  was p l a n n e d  t o  d e t e r m i n e  t h e  amount 
o f  p o t a s s i u m  i n  e a c h  s e r i e s  o f  l e a c h i n g s  i n  o r d e r  t o  c a l c u l a t e  
t h e  l o s s  o f  p o t a s s i u m  f r o m  t h e  s o i l ,  b u t  t h e  r e s u l t s  o f  t h e  
d e t e r m i n a t i o n s  on t h e  f i r s t  t h r e e  s e r i e s  o f  l e a c h i n g s  made a 
change  i n  t h e  w o rk  n e c e s s a r y .  Only t r a c e s  o f  p o t a s s i u m  c o u ld  
be d e t e c t e d  i n  t h e  l e a c h i n g s  f o r  t h e  f i r s t  t h r e e  s e r i e s  a f t e r  
2580 c . c .  o f  d i s t i l l e d  w a t e r  had  b e en  a d d e d .  C o n s e q u e n t l y ,  i t  
was d e c i d e d  t o  r e s t r i c t  t h e  s t u d y  t o  t h e  t r a n s l o c a t i o n  o f  
p o t a s s i u m  i n  t h e  s o i l .
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The l e a c h i n g s  were  c o n t i n u e d  a t  t h e  r e g u l a r  i n t e r v a l s ,  and  
a f t e r  t h e  l a s t  l e a c h i n g  h a d  b e e n  made, t h e  s o i l  i n  e a c h  c y l i n d e r  
was s a m p le d  by t a k i n g  a  b o r i n g  o f  t h e  e n t i r e  d e p t h  o f  t h e  s o i l  
co lum n w i t h  a  b r a s s  t u b e .  The s o i l  column t h u s  o b t a i n e d  was 
d i v i d e d  i n t o  t h r e e  e q u a l  p o r t i o n s .  The m id d le  p o r t i o n  was d i s ­
c a r d e d  a n d  t o t a l  p o t a s s i u m  d e t e r m i n a t i o n s  w ere  made on t h e  u p p e r  
a n d  l o w e r  p o r t i o n s  u s i n g  t h e  o f f i c i a l  m ethod  ( 2 ) .  The r e s u l t s  
o f  t h e s e  d e t e r m i n a t i o n s  showed no s i g n i f i c a n t  d i f f e r e n c e s  i n  
t h e  p o t a s s i u m  c o n t e n t  o f  t h e  s o i l  a t  t h e  d i f f e r e n t  d e p t h s ,  
r e g a r d l e s s  o f  t h e  amount and  s o u r c e  o f  p o t a s s i u m  u s e d .
From t h i s  p r e l i m i n a r y  w o rk  i t  w ou ld  seem t h a t ,  r e g a r d l e s s  
o f  t h e  sanely t e x t u r e  o f  t h i s  s o i l ,  t h e r e  was an  a p p r e c i a b l e  
a d s o r p t i o n  o f  t h e  p o t a s s i u m  a p p l i e d .  An e x p e r i m e n t  was t h e n  
p l a n n e d  t o  d e t e r m i n e  t h e  r e l a t i v e  r a t e  o f  p o t a s s i u m  a d s o r b e d  
f ro m  s t r o n g  s o l u t i o n s  o f  p o t a s s i u m  s a l t s ,  i n  o r d e r  t o  a r r i v e  
a t  t h e  a d s o r p t i o n  c a p a c i t y  o f  t h e  s o i l .
D e s c r i p t i o n  o f  A p p a r a t u s
To c a r r y  o u t  t h e  l e a c h i n g  w o rk ,  t h e  s i m p le  a p p a r a t u s  shown 
i n  F i g .  5 was s e t  u p .  B e f o re  a d d i n g  t h e  s o i l  t o  t h e  e x t r a c t i o n  
f u n n e l ,  a  few p i e c e s  o f  HCl-washed  g r a v e l  were  p l a c e d  i n  t h e  
b o t to m  so t h a t  t h e  s o i l  w o u ld  n o t  c l o g  t h e  o u t l e t  d u r i n g  l e a c h ­
i n g .  The o u t l e t  t u b e  i n  t h e  r e s e r v o i r  was p r o v i d e d  t o  m a i n t a i n  
a t m o s p h e r i c  p r e s s u r e  above t h e  l i q u i d  i n  o r d e r  t o  p e r m i t  a  
c o n s t a n t  f l o w  o f  s o l u t i o n  f ro m  t h e  b o t t l e .  By c a r e f u l l y  r e g u l a t ­
i n g  t h e  f lo w  o f  s o l u t i o n  i n  and  o u t  o f  t h e  e x t r a c t i o n  f u n n e l ,
P i g .  5 .  L e a c h i n g  a p p a r a t u s  u s e d  f o r  
l e a c h i n g  s o i l  w i t h  s o l u t i o n s  o f  p o t a s s i u m  
s a l t s  and  0 .05N  HC1.
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i t  was found, p o s s i b l e  t o  m a i n t a i n  a b o u t  a n  i n c h  o f  "bead.” o v e r  
t h e  s o i l  and  t h u s  p r e v e n t  c h a n n e l i n g *  D i f f i c u l t y  was e n c o u n t e r e d  
i n  r e g u l a t i n g  t h e  f l o w  a t  a  s lo w  r a t e ,  b u t  w i t h  c a r e  t h e  r a t e  
was so  r e d u c e d  a s  t o  p e r m i t  2 l i t e r s  o f  s o l u t i o n  t o  p a s s  t h r o u g h  
i n  a b o u t  60 h o u r s *  The e x t r a c t i o n  f u n n e l  was c h a r g e d  e a c h  t im e  
with* S00 gram s o f  a i r - d r y  N o r f o l k  s a n d y  loam  w h ic h  had  b e e n  
p a s s e d  t h r o u g h  a  20 -m esh  s i e v e *  The a p p a r a t u s  was s e t  up i n  
t h e  l a b o r a t o r y  w h e re  a  t e m p e r a t u r e  o f  a b o u t  22°C. o b t a i n e d  
t h r o u g h o u t  t h e  e x p e r i m e n t s .
Sam ples  o f  t h e  s o i l  w ere  l e a c h e d  w i t h  s o l u t i o n s  o f  d i f f e r ­
e n t  C .P .  p o t a s s i u m  s a l t s  and t h e  p o t a s s i u m  c o n t e n t  i n  e a c h  
l e a c h i n g  was d e t e r m i n e d  g r a v i m e t r i c a l l y  ( 4 3 ) .  The h y d r o g e n -  
i o n  c o n c e n t r a t i o n  o f  e a c h  l e a c h i n g  was d e t e r m i n e d  e l e e t r o -  
m e t r i c a l l y  u s i n g  a  H i l d e b r a n d  b u b b l i n g  e l e c t r o d e ,  C o n d u c t i v i t y  
m e a s u r e m e n t s  w ere  made a t  23°C. w i t h  a K o h l r a u s c h  b r i d g e  
a c c o r d i n g  t o  t h e  m ethod  d e s c r i b e d  by F i n d l a y  ( 9 ) .  I m m e d ia t e l y  
a f t e r  e a c h  l e a c h i n g  was c o m p le t e d ,  one l i t e r  o f  0 . 0 5  N. HC1 
was p a s s e d  t h r o u g h  t h e  s o i l  and  t h e  l e a c h i n g s  c o l l e c t e d  i n  500 
c . c .  f r a c t i o n s .  T h i s  p r o c e d u r e  was  s i m i l a r  t o  t h a t  d e s c r i b e d  
by G e d r o iz  (1 3 )  i n  d e t e r m i n i n g  t h e  r e p l a c e a b l e  b a s e s  i n  s o i l *
The same d e t e r m i n a t i o n s  were  made on e ach  f r a c t i o n a l  l e a c h i n g  
a s  were  made on t h e  l e a c h i n g s  f rom t h e  s a l t  s o l u t i o n s .  The 
r e s u l t s  f r o m  t h e s e  d e t e r m i n a t i o n s  a r e  shown i n  T a b le  14 .
I t  w i l l  be s e e n  f ro m  T a b le  14 t h a t  N o r f o l k  sa n d y  loam seems 
t o  be c a p a b l e  o f  a d s o r b i n g  p o t a s s i u m  f a r  i n  e x c e s s e s  o f  t h e
Table  14 .
A d s o r p t i o n  o f  P o t a s s i u m  f ro m  1 L i t e r  o f  S o l u t i o n  by
200 grains S o i l *
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Grams 
K i n  
l e a o h -  
i n g
Grams 
K a d ­
s o r b e d
We i g l i t  
K a d ­
s o r b e d  
p e r  g r .  
s o i l
pH
l e a c h ­
i n g
C on d u c t ­
i v i t y  o f  
(x  K T 4 } 
l e a c h i n g
0 . 1  IT KOI : 940 60 3 . 9 0 .9 0 6 3 2 .9 9 3 7 0 .0 1 4 9 7 .2 1 0 8 .1 1
0 . 1  IT K2 S04 ; 945 55 3 . 9 0 .5 6 2 7 3 .3 3 7 3 0 .0 1 6 6 7 . 0 1 8 0 .9 7
0 . 1  IT KOI ; 945 
p l u s  NaOl ‘ 
R a t i o  (33 :4Q )
55 3 . 9 0 .5 5 9 4 3 .3 4 0 6 0 .0 1 6 7 6 . 8 2 4 9 .5 1
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amount  w h ic h  i s  n o r m a l l y  a p p l i e d  i n  a  f e r t i l i z e r  t r e a t m e n t  
f o r  p o t a t o e s .  The r e s u l t s  show t h a t  p o t a s s i u m  was a d s o r b e d  t o  
a  s l i g h t l y  g r e a t e r  d e g r e e  f ro m  p o t a s s i u m  s u l p h a t e  t h a n  f ro m  
p o t a s s i u m  c h l o r i d e .  When p o t a s s i u m  c h l o r i d e  a n d  sod ium  c h l o r i d e  
w e re  m ix e d  i n  t h e  p r o p o r t i o n s  f o u n d  i n  manure  s a l t s  (S53;40), 
a b o u t  t h e  same amount o f  p o t a s s i u m  was a d s o r b e d  p e r  gram o f  
s o i l  a s  i n  t h e  c a s e  w h e re  p o t a s s i u m  s u l p h a t e  was u s e d ,  and  
s l i g h t l y  more t h a n  i n  t h e  e a s e  where  p o t a s s i u m  c h l o r i d e  was u s e d  
a l o n e .  T h e s e  r e s u l t s  i n d i c a t e  t h a t  u n d o u b t e d l y  t h e  sod ium  
c h l o r i d e  i n  manure  s a l t s  h a d  l i t t l e  e f f e c t  on t h e  a d s o r p t i o n  
o f  p o t a s s i u m  f r o m  p o t a s s i u m  c h l o r i d e  i n  t h i s  s o i l .  I t  would
i
seem u n l i k e l y ,  t h e n ,  t h a t  t h e  p o t a s s i u m  a p p l i e d  i n  manure 
s a l t s  u n d e r  f i e l d  c o n d i t i o n s  s h o u l d  p e n e t r a t e  t o  a  g r e a t e r  d e p t h  
i n  t h e  s o i l  and  be rem oved  f ro m  t h e  f e e d i n g  a r e a  o f  t h e  p o t a t o  
p l a n t .  I n  t h i s  c o n n e c t i o n ,  t h e  l o w e r  y i e l d s  o f  p o t a t o e s  r e p o r t e d  
i n  T a b l e s  6 a n d  12 w h e re  manure  s a l t s  w ere  compared  w i t h  m u r i a t e  
and  s u l p h a t e  o f  p o t a s h ,  c a n n o t  be e x p l a i n e d  on t h i s  b a s i s .
The r e a c t i o n s  o f  t h e  l e a c h i n g s  a r e  i n t e r e s t i n g  s i n c e  i n  o n ly  
one c a s e ,  w h e re  sod ium  c h l o r i d e  was add ed  t o  a  s o l u t i o n  o f  
p o t a s s i u m  c h l o r i d e ,  was t h e  h y d r o g e n - i o n  c o n c e n t r a t i o n  i n c r e a s e d .  
T h i s  i n c r e a s e d  a c i d i t y  may h av e  been  c a u s e d  by a  s e l e c t i v e  
a d s o r p t i o n  o f  t h e  C a t i o n s  ( 7 ) .  I n  T a b le  15 i s  shown t h e  r e p l a c e ­
ment  o f  p o t a s s i u m  i n  t r e a t e d  and  u n t r e a t e d  s o i l  by a  s o l u t i o n  o f  
0 . 0 5  IT. HC1.
Table  1 5 .
R e p la c e m e n t  o f  A d s o r b e d  2  i n  200 I ran is  S o i l  P r e v i o u s l y  
T r e a t e d  w i t h  0 . 1  R £01 u s i n g  0 . 0 5  IT HOI,
: CO 1 s 
T r e  a t m e n t  : 1 e ac  h -
: e d .
•
•
Crams 2  
l e a c h e d
Crams 2  
A d so rb ed
P e r c e n t  
a d s o r b e d  
2  r e p l a c e ­
a b l e
C o n d u c t ­
i v i t y  
x  1 0 -4
PH
1 s t  l e a c h i n g :  500 0 . 0 7 2 0 2 .9 9 3 7 2 .4 5 5 7 .0 0 2 . 5
•
End l e a c h i n g ?  500 t r a c e t r a c e t r a c e 7 4 .3 3 1 . 8
R e p la c e m e n t  o f  A d s o rb e d  2  i n  200 Grams S o i l  P r e v i o u s l y
T r e a t e d  w i t h  0 . 1  R gpSQ^ u s i n g  Q.Q5 IT HOI.
1 s t  l e a c h i n g  
2nd l e a c h i n g
500 ! 0 .0 5 7 8 5  
500 ! 0 .0 1 6 1 2
3 .3 3 7 3
3 .2 7 9 4 5
1 . 7 3
0 . 4 1
4 3 . 7 7
4 6 . 4 4
2 . 7
2 . 0
R e p la c e m e n t  o f  A d s o r b e d  K i n  200 (Jrams S o i l  P r e v i o u s l y
T r e a t e d  w i t h  0 . 1  R 201 p l u s  RaCl u s i n g  0 .0 5  R HC1.
1 s t  l e a c h i n g  
2nd l e a c h i n g
500 : 0 . 0 6 8 9  
500 : t r a c e
3 .3 4 0 6
t r a c e
2 .0 6
t r a c e
5 3 .7 5
4 3 . 1 4
2 . 8
2 .1
R e p la c e m e n t  o f  A d s o rb e d  2  i n  200 Crams A i r - D r y  S o i l
U s in g  0 . 0 5  R HC1.
1 s t  l e a c h i n g  
2nd  l e a c h i n g
500 : t r a c e  
450 : t r a c e
— 2 7 .6 3
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An i n s p e c t i o n  o f  T a b le  15 r e v e a l s  t h e  f a c t  t h a t  t h e  p o t a s s i u m  
a d s o r b e d  by t h e  s o i l  f r o m  a  s o l u t i o n  o f  p o t a s s i u m  s u l p h a t e  i s  
h e l d  more t i g h t l y  t h a n  p o t a s s i u m  a d s o r b e d  f rom  a  s o l u t i o n  o f  
p o t a s s i u m  c h l o r i d e .  When p o t a s s i u m  s u l p h a t e  was u se d ,  o n l y  1 . 7 3 $  
o f  t h e  a d s o r b e d  p o t a s s i u m  c o u l d  be r e p l a c e d  a t  t h e  f i r s t  l e a c h ­
i n g .  At t h e  s e c o n d  l e a c h i n g ,  0.4155 c o u l d  s t i l l  be r e p l a c e d .  
However* f o r  t h e  p o t a s s i u m  c h l o r i d e  s o l u t i o n ,  2*45/5 o f  t h e  a d ­
s o r b e d  p o t a s s i u m  c o u l d  be r e p l a c e d  a t  t h e  f i r s t  l e a c h i n g  and  
o n l y  a  t r a c e  a t  t h e  s e c o n d  l e a c h i n g .  The p r e s e n c e  o f  sod ium  
c h l o r i d e  a p p a r e n t l y  d i d  n o t  a l t e r  t h e  amount o f  p o t a s s i u m  r e p l a c e ­
a b l e  .
I t  may a l s o  be s e e n  f ro m  T a b le  15 t h a t  o n l y  a  t r a c e  o f  
p o t a s s i u m  was r e p l a c e d  when u n t r e a t e d  a i r - d r y  s o i l  was l e a c h e d  
w i t h  a  l i t e r  o f  0 . 0 5  F* HC1. F o r  t h i s  r e a s o n  no a l l o w a n c e  was 
made f o r  t h e  r e p l a c e a b l e  p o t a s s i u m  o f  t h e  u n t r e a t e d  s o i l ,  i n  
c a l c u l a t i n g  t h e  r e s u l t s  i n  T a b l e s  14 and 1 5 .  F o r  a l l  t r e a t m e n t s ,  
t h e  amount o f  p o t a s s i u m  a d s o r b e d  by t h e  s o i l  was so  l a r g e  i n  
c o m p a r i s o n  t o  t h a t  w h ic h  was r e p l a c e a b l e  i n  t h e  u n t r e a t e d  s o i l ,  
t h a t  t h e  l a t t e r  was n e g l i g i b l e .
An e x a m i n a t i o n  o f  t h e  c o n d u c t i v i t y  m e a su re m e n ts  shows 
t h a t  t h e r e  was an  i n c r e a s e  i n  c o n d u c t i v i t y  b e tw ee n  t h e  f i r s t  a n d  
s e c o n d  l e a c h i n g s  i n  e v e r y  c a s e  b u t  one .  F u r t h e r ,  i t  w i l l  be 
n o t e d  t h a t  i n  e a c h  c a s e  t h i s  i n c r e a s e  was c h a r a c t e r i z e d  by an 
i n c r e a s e  i n  a c i d i t y  a s  shown by t h e  pH v a l u e s ,  E v i d e n t l y  some
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o f  t h e  h y d r o g e n - i o n s  i n  t h e  f i r s t  HC1 l e a c h i n g  were u s e d  i n  
r e p l a c i n g  t h e  a d s o r b e d  b a s e s ,  a s  i n d i c a t e d  by  t h e  p e r c e n t a g e  
o f  p o t a s s i u m  r e p l a c e d  i n  t h e  f i r s t  a n d  s e c o n d  l e a c h i n g s .  At 
t h e  s e c o n d  l e a c h i n g ,  more o f  t h e  h y d r o g e n - i o n s  p a s s e d  t h r o u g h  
t h e  s o i l  a n d  t h e r e f o r e  t h e  i n c r e a s e d  c o n d u c t i v i t y  i n  t h i s  c a s e  
w as  U n d o u b t e d l y  due t o  t h e  f a s t - m o v i n g  h y d r o g e n - i o n s  r a t h e r  t h a n  
t o  a n  i n c r e a s e  i n  s a l t  c o n t e n t .  The pH o f  t h e  0*05 H. HOI. 
s o l u t i o n s  u s e d ,  r a n g e d  f r o m  pH 1 . 6  t o  1 . 8 ,  t h e  s o l u t i o n s  b e i n g  
made o n l y  t o  a p p r o x i m a t e  s t r e n g t h .
I n  a n  e x p e r i m e n t  o f  t h i s  k i n d  i t  i s  n o t  t o  be e x p e c t e d  
t h a t  e q u i l i b r i u m  was r e a c h e d  b e tw e e n  t h e  s o i l  and  t h e  l e a c h i n g  
s o l u t i o n s .  The d u r a t i o n  o f  t h e  l e a c h i n g s  was e n t i r e l y  t o o  s h o r t  
t o  p e r m i t  e q u i l i b r i u m  t o  be a c c o m p l i s h e d .  M o re o v e r ,  u n d e r  f i e l d  
c o n d i t i o n s  i t  i s  v e r y  u n l i k e l y  t h a t  e q u i l i b r i u m  w o u ld  e v e r  be 
r e a c h e d  on a c c o u n t  o f  t h e  dynamic  n a t u r e  o f  t h e  s o i l  and  t h e  
s o i l  s o l u t i o n .  I t  i s  b e c a u s e  o f  t h i s  f a c t  t h a t  i t  seemed 
j u s t i f i a b l e  t o  c a r r y  t h e  p r o b le m  i n t o  t h e  l a b o r a t o r y  u n d e r  some­
w ha t  c o n t r o l l e d  c o n d i t i o n s ,  and t o  u s e  q u a n t i t i e s  o f  p o t a s s i u m  
s a l t s  c o n s i d e r a b l y  g r e a t e r  t h a n  t h o s e  a c t u a l l y  u s e d  i n  t h e  f i e l d .  
Even a t  b e s t ,  s u c h  e x p e r i m e n t s  c a n  o n l y  s e r v e  t o  i n d i c a t e  i n  a 
g e n e r a l  way t h e  a d s o r p t i o n  t h a t  may be e x p e c t e d  u n d e r  f i e l d  
c o n d i t i o n s .
E f f e c t  o f  P o t a s s i u m  M a t e r i a l s  on K i t r i f i o a t i o n
The s m a l l  y i e l d s  o f  p o t a t o e s  t h a t  have  been  o b t a i n e d  w here  
a  f e r t i l i z e r  d e f i c i e n t  i n  n i t r o g e n  was u s e d  i n  t h e  f i e l d
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e x p e r i m e n t s ,  e s t a b l i s h e s  beyond  a  d o u b t  t h e  f a c t  t h a t  n i t r o g e n  
i s  a  l i m i t i n g  f a c t o r  i n  p o t a t o  p r o d u c t i o n  on N o r f o l k  Sandy 
loam  s o i l *  Not o n ly  i s  i t  e v i d e n t  t h a t  t h e  f e r t i l i z e r  u s e d  
m u s t  be h i g h  i n  n i t r o g e n ,  b u t  i t  a l s o  seems n e c e s s a r y  t o  s u p p l y  
p a r t  o f  t h e  n i t r o g e n  f ro m  o r g a n i c  m a t e r i a l s ,  i n  o r d e r  t o  g e t  t h e  
h i g h e s t  y i e l d s *  C o n s e q u e n t l y ,  a s t u d y  o f  t h e  e f f i c i e n c y  o f  
n i t r o g e n o u s  f e r t i l i z e r s ,  i n  t h i s  c a s e ,  may be e x t e n d e d  t o  i n ­
c l u d e  t h e  m a t e r i a l s  s u p p l y i n g  p h o s p h o r u s  a n d  p o t a s s i u m ,  i n s o ­
f a r  a s  t h e y  may a f f e c t  t h e  r a t e  a n d  a c c u m u l a t i o n  o f  n i t r a t e s  
i n  t h e  s o i l *
I n  o r d e r  t o  s t u d y  t h e  r e l a t i v e  e f f e c t s  o f  p o t a s s i u m  c h l o r i d e ,  
p o t a s s i u m  s u l p h a t e ,  and  manure s a l t s  on t h e  r a t e  and a c c u m u la ­
t i o n  o f  n i t r a t e s  r e s u l t i n g  f r o m  t h e  n i t r i f i c a t i o n  o f  s u l p h a t e  o f  
ammonia, d r i e d  g r o u n d  f i s h ,  a n d  p a c k i n g  h o u se  t a n k a g e  i n  N o r f o l k  
s a n d y  lo am ,  a  r a t h e r  e x t e n s i v e  l a b o r a t o r y  e x p e r i m e n t  was made.
M ethods  and  P l a n  o f  E x p e r im e n t*
C om m erc ia l  f e r t i l i z e r  m a t e r i a l s  w e re  u s e d  t o  s u p p l y  t h e  
n i t r o g e n  and p o t a s s i u m  i n  t h e  f e r t i l i z e r  m i x t u r e s ;  a n d  f o r  t h e  
p h o s p h o r u s ,  16% s u p e r p h o s p h a t e  was u s e d ,  m aking  no a l l o w a n c e  
f o r  t h e  p h o s p h o r u s  c o n t a i n e d  i n  t h e  o r g a n i c  m a t e r i a l s .  A n a l y s e s  
o f  t h e  n i t r o g e n  and p o t a s s i u m  m a t e r i a l s  a r e  g i v e n  i n  T ab le  1 6 .
The e x p e r i m e n t  was d i v i d e d  i n t o  t h r e e  s e r i e s  a c c o r d i n g  t o  
t h e  s o u r c e  o f  n i t r o g e n  u s e d  i n  t h e  f e r t i l i z e r  m i x t u r e .  I n
Table 16 .
m
A n a l y s e s  o f  F e r t i l i z e r  M a t e r i a l s  Used .
P e r c e n t  • P e r c e n t  
5 Kz 0
P e r c e n t
DaCl
S u l p h a t e  o f  Ammonia 2 5 . 0  ;
P a c k i n g  House Tankage 7 .2  ;
D r i e d  Ground F i s h 1 1 . 8  |
P o t a s s i u m  C h l o r i d e s 5 0 .2 1 4 . 0
P o t a s s i u m  S u l p h a t e : 4 9 . 7 1 . 0
Manure S a l t s ! 2 0 .8 4 3 . 4
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S e r i e s  I ,  d r i e d  g r o u n d  f i s h  was u s e d  a s  t h e  o n l y  s o u r c e  o f  
n i t r o g e n  supplying t h e  e q u i v a l e n t  o f  s e v en  u n i t s  o f  ammonia.  I n  
t h e  same m a n n e r ,  p a c k i n g  h o u se  t a n k a g e  was u s e d  i n  S e r i e s  I I  
a n d  s u l p h a t e  o f  ammonia i n  S e r i e s  I I I .  In  e a c h  s e r i e s ,  e q u i v ­
a l e n t  am oun ts  o f  p o t a s s i u m  w ere  s u p p l i e d  f rom  p o t a s s i u m  c h l o r i d e ,  
p o t a s s i u m  s u l p h a t e ,  and  manure  s a l t s  a t  t h r e e  r a t e s  c o r r e s p o n d ­
i n g  t o  5,  8 , a n d  10 u n i t s  o f  p o t a s h .  S i x  u n i t s  o f  p h o s p h o r i c  
a c i d  were  s u p p l i e d  i n  e a c h  c a s e  f ro m  s u p e r p h o s p h a t e .  By t h i s  
a r r a n g e m e n t ,  t h e  s o u r c e  and amount o f  n i t r o g e n  and p h o s p h o r u s  
r e m a i n e d  c o n s t a n t  t h r o u g h o u t  e a c h  s e r i e s ,  and  p o t a s s i u m  v a r i e d  
w i t h i n  e a c h  s e r i e s  "both a s  t o  s o u r c e  a n d  am ount .
The f e r t i l i z e r  m i x t u r e s  were  t h o r o u g h l y  m ix e d  w i t h  s u r f a c e  
s o i l  t a k e n  f rom  t h e  Snow H i l l  E x p e r i m e n t a l  P l o t s  a t  t h e  r a t e  o f  
6 g ram s  p e r  2G00 gram s o f  a i r - d r y  s o i l .  T h i s  r a t e  o f  t r e a t m e n t  
am ou n ted  t o  3 4 5 . 9  mgm. o f  n i t r o g e n  and  c o r r e s p o n d e d  t o  a  row 
a p p l i c a t i o n  o f  2000 p ounds  o f  f e r t i l i z e r  p e r  a c r e  a n a l y z i n g  1% 
ammonia. A f t e r  e a c h  t r e a t m e n t  was made, t h e  s o i l  was p l a c e d  i n  
h a l f - g a l l o n  g l a z e d  p o t s  and  rem oved  t o  t h e  g r e e n h o u s e .  S u f f i c i e n t  
d i s t i l l e d  w a t e r  was a d d e d  t o  b r i n g  t h e  m o i s t u r e  c o n t e n t  t o  60% 
o f  s a t u r a t i o n .  The co m b in ed  w e i g h t  o f  s o i l  and  p o t s  were  r e c o r d e d  
an d  c o n s t a n t  m o i s t u r e  c o n d i t i o n s  were m a i n t a i n e d  by a d d i t i o n s  o f  
d i s t i l l e d  w a t e r  t o  w e i g h t  a t  f r e q u e n t  i n t e r v a l s .  The t e m p e r a t u r e  
was r e c o r d e d  i n  t h e  g r e e n h o u s e  d u r i n g  t h e  e x p e r i m e n t  b u t  was 
n o t  c o n t r o l l e d .
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I m m e d i a t e l y  a f t e r  m o i s t u r e  was a d d e d ,  a  70 -g ram  sam ple  o f  
t h e  s o i l  f o r  t h e  e n t i r e  d e p t h  i n  e a e h  p o t  was t a k e n  w i t h  a  
h r a s s  t u b e .  T h ese  s a m p le s  were  d r i e d  o v e r  n i g h t  a t  55°C* t o  
c h e c k  b a c t e r i a l  a c t i o n *  The n i t r a t e  c o n t e n t  o f  e a c h  sam ple  was 
d e t e r m i n e d  by t h e  p h e n o l d i s u l p h o n i c  a c i d  m ethod a s  m o d i f i e d  
by H a r p e r  (17)*  T h i s  m e th o d  was u s e d  t h r o u g h o u t  f o r  a l l  n i t r a t e  
d e t e r m i n a t i o n s ,  50 g ra m s  o f  s o i l  b e i n g  e x t r a c t e d  w i t h  250 c .o *  
o f  d i s t i l l e d  w a t e r  f o r  t h e  d e t e r m i n a t i o n *  The h y d r o g e n - i o n  
c o n c e n t r a t i o n  was d e t e r m i n e d  e l e c t r o m e t r i c a l l y  a s  i n  t h e  p r e ­
v i o u s  e x p e r i m e n t s *  Sam ples  were  t a k e n  e v e r y  20 d ays  f o r  100 
d a y s ,  a n d  b o t h  n i t r a t e  an d  h y d r o g e n - i o n  d e t e r m i n a t i o n s  w ere  
made on e a c h  sample* At t h e  end of  t h e  e x p e r i m e n t ,  c o n d u c t i v i t y  
m e a s u r e m e n ts  w ere  made on e a c h  sample  a t  21°0  on a  1 -5  e x t r a c t i o n  
o f  e a c h  s o i l  a f t e r  s h a k i n g  f o r  two h o u r s*  The t o t a l  n i t r a t e s  
i n  p a r t s  p e r  m i l l i o n  o f  a i r - d r y  s o i l ,  t h e  pH f o r  e a c h  sam p le  
and t h e  c o n d u c t i v i t y  r e s u l t s  a t  t h e  f i n a l  p e r i o d ,  a r e  shown f o r  
e a c h  s e r i e s  i n  T a b l e s  17,  18 ,  and  19*
D i s c u s s i o n  o f  R e s u l t s  
S e r i e s  I*
An e x a m i n a t i o n  o f  T ab le  17 shows a  m arked  r e d u c t i o n  i n  
t h e  r a t e  o f  n i t r i f i c a t i o n  o f  d r i e d  g r o u n d  f i s h  i n  e v e r y  c a s e ,  
up t o  40 d a y s ,  where  p o t a s s i u m  m a t e r i a l s  were  added* At t h e s e  
p e r i o d s ,  t h e  n i t r i f i c a t i o n  o f  f i s h  was g r e a t e s t  where  p o t a s s i u m  
s u l p h a t e  was a p p l i e d  i n  t h e  l o w e s t  c o n c e n t r a t i o n ,  and  s m a l l e s t  
w he re  m anure  s a l t s  were  a p p l i e d  i n  t h e  h i g h e s t  c o n c e n t r a t i o n *
T able  17 .
E f f e c t  o f  D i f f e r e n t  Amounts and D i f f e r e n t  Sources  of  
P o ta s s iu m  on N i t r i f i c a t i o n  o f  D r ie d  Ground F i s h  
i n  a  Complete F e r t i l i z e r .
P a r t s  p e r  m i l l i o n  n i t r a t e - n i t r o g e n  i n  a i r - d r y  s o i l




Source  o f  
P o t a s s i u m
a l e n t














P o t a s s i u m
C h l o r i d e
7 - 6 - 5
~w
3 .5 6 .5 2 .1 6 .7 5 0 .4 6 .2 1 4 0 .8 5 .2 109 .0 5 .3 1 0 9 .6 4 . 9 4.1
P o t a s s i u m
C h l o r id e
7 - 6 - 8 3 .5 6 .6 3 . 6 6 .7 3 4 .7 6 .3 126 .6 5 .3 113 .2 5 .1 1 3 3 .3 5 . 0 5.C
P o t a s s i u m
C h l o r i d e
7 - 6 - 1 0 3 . 5 6 .5 3 . 4 6 .5 1 3 .2 6 .2 8 9 .8 5 .6 115 .4 5 .2 1 0 9 .9 5 . 0 6.1
P o t a s s i u m
S u lp h a te
7 - 6 - 5 3 .5 6 .5 3 .7 6 .7 7 1 .4 6 .1 125 .3 5 .3 1 23 .5 5 .1 1 3 4 .7 5 .0 4.£
P o ta s s iu m
S u l p h a t e
7 - 6 - 8 3 .5 6 .6 3 .5 6 .8 60 .8 5 .9 1 16 .3 5 . 3 114 .0 5 .1 99 .2 5 .0 4 .6
P o t a s s i u m
S u lp h a te
Manure
S a l t s



















1 0 6 .8
5 .1
5 .1
1 4 8 .1






S a l t s
7 - 6 - 8 3 . 5 6 .5 3 .5 6 .7 2 9 .7 6 .3 8 1 .1 5 .5 1 1 3 .2 5 .0 1 0 5 .8 5 . 0 7 .2
Manure
S a l t s
7 - 6 - 1 0 3 .5 6 .0 3 . 3 6 .8 1 2 .2 6 . 1 67 .7 5 .6 8 8 .2 5 .3 144 .9 4 . 9 8 .2
C o n t r o l 7 - 6 - 0 3 . 5 6 .7 7 .3 6 .3 8 8 .8 5 .9 109 .9 5 .3 7 2 .2 5 .2 1 00 .0 4 . 5 4 .1
Mean
Tempera­
t u r e
4 5 . 7 °P 4 8 .8 op 4 9 .6 °F 5 5 .5 Op 5 2 . 9°F
*The average f o r  a l l  the d e ter m in a t ion s  i s  g iv e n .
-  63  -
I n  a l m o s t  e v e r y  c a s e ,  t h e  r e l a t i v e  n i t r a t e  a c c u m u l a t i o n  up t o  
60 d a y s  seemed t o  d e c r e a s e  a s  t h e  r a t e  o f  p o t a s s i u m  s a l t s  was 
i n c r e a s e d .  A f t e r  60 d a y s ,  t h e  r a t e  o f  n i t r i f i c a t i o n  d e c r e a s e d  
w here  t h e  m o s t  n i t r a t e s  h a d  a c c u m u l a t e d  and  i n c r e a s e d  where  a  
s m a l l e r  amount  o f  n i t r a t e s  h a d  a c c u m u l a t e d .  I n  some c a s e s ,  an  
a c t u a l  l o s s  o f  n i t r a t e s  t o o k  p l a c e ,  p r o b a b l y  due t o  t h e  u t i l i z a ­
t i o n  o f  n i t r a t e s  by t h e  n i t r a t e  a s s i m i l a t i n g  o r g a n i s m s .  As a  
c o n s e q u e n c e ,  t h e  t o t a l  n i t r a t e  a c c u m u l a t i o n  a t  t h e  end o f  t h e  
e x p e r i m e n t  was a b o u t  t h e  same i n  a l m o s t  e v e r y  c a s e .  A com­
p a r i s o n  o f  t h e  r e d u c t i o n  i n  r a t e s  o f  n i t r i f i c a t i o n ,  a s  a f f e c t e d  
by t h e  t h r e e  p o t a s s i u m  m a t e r i a l s  u s e d ,  shows manure  s a l t s  t o  
h a v e  t h e  g r e a t e s t  e f f e c t ,  f o l l o w e d  by  p o t a s s i u m  c h l o r i d e  and 
p o t a s s i u m  s u l p h a t e  i n  t h e  o r d e r  named.
The h y d r o g e n - i o n  c o n c e n t r a t i o n  d i d  n o t  seem t o  be a 
c o n t r o l l i n g  f a c t o r  i n  t h e  n i t r i f i c a t i o n  o f  d r i e d  g rou n d  f i s h ,  
e v en  t h o u g h  t h e r e  was a  g r a d u a l  i n c r e a s e  i n  a c i d i t y  t h r o u g h o u t  
t h e  e x p e r i m e n t .  The pH was r e m a r k a b l y  c o n s t a n t  f o r  any one 
s a m p l i n g  r e g a r d l e s s  o f  t h e  s o u r c e  o f  p o t a s s i u m  u s e d .  I t  may 
be n o t i c e d  f rom  t h e  d a t a  i n  T ab le  17 t h a t  t h e  pH o f  t h e  c o n t r o l  
was a p p r o x i m a t e l y  t h e  same a s  t h a t  o f  t h e  p o t a s s i u m - t r e a t e d  s o i l s  
a t  e v e r y  s a m p l i n g .  T h i s  w ou ld  i n d i c a t e  t h a t  t h e  i n c r e a s e  i n  
a c i d i t y  was c a u s e d  by t h e  a c t i o n  o f  m ic r o o r g a n i s m s  a n d ‘n o t  by 
t h e  a d d i t i o n  o f  p o t a s s i u m  s a l t s .
The c o n d u c t i v i t y  m ea su re m e n ts  s e r v e  t o  i n d i c a t e  t h e  r e l a ­
t i v e  s a l t  c o n t e n t  o f  t h e  v a r i o u s  s o i l s .  Prom T a b le  17 i t  may
-  64 -
be s e e n  t h a t  t h e r e  was a  g r a d u a l  i n c r e a s e  i n  c o n d u c t i v i t y  a t  t h e  
end  o f  t h e  e x p e r i m e n t  w h ic h  c o r r e s p o n d e d  t o  t h e  am ounts  o f  
p o t a s s i u m  m a t e r i a l s  a p p l i e d  a t  t h e  b e g i n n i n g .  The c o n d u c t i v i t y  
was e s p e c i a l l y  h i g h  i n  t h e  c a s e  o f  manure  s a l t s ,  i n d i c a t i n g  a  
h i g h  s a l t  c o n t e n t  w here  t h i s  m a t e r i a l  was u s e d .  I t  may a l s o  
be n o t e d  f rom  T ab le  17 t h a t  t h e  a c c u m u l a t i o n  o f  n i t r a t e s ,  
a f t e r  60 d a y s ,  was i n v e r s e l y  p r o p o r t i o n a l  t o  t h e  c o n d u c t i v i t y  
o f  t h e  s a m p le s  a t  t h e  en d  o f  t h e  e x p e r i m e n t .
S e r i e s  I I
As shown i n  T a b l e  18 t h e  n i t r i f i c a t i o n  o f  p a c k i n g  house  
t a n k a g e  was v e r y  much s i m i l a r  t o  t h a t  o b t a i n e d  i n  S e r i e s  I  
w h e re  d r i e d  g r o u n d  f i s h  was u s e d  a s  t h e  s o u r c e  o f  n i t r o g e n .  
However, an  e x a m i n a t i o n  of  t h e  d a t a  g i v e n  i n  T ab le  18 r e v e a l s  
some r a t h e r  s t r i k i n g  d i f f e r e n c e s  w here  manure  s a l t s  were  u s e d .  
The r a t e  o f  n i t r i f i c a t i o n  and t h e  a c c u m u l a t i o n  o f  n i t r a t e s  i n  
t h i s  c a s e  were  d e c i d e d l y  l e s s  t h a n  i n  S e r i e s  I .  D e c r e a s e d  
n i t r i f i c a t i o n  w i t h  i n c r e a s i n g  a p p l i c a t i o n s  o f  p o t a s s i u m  was 
n o t i c e a b l e  f o r  a l l  t h r e e  p o t a s s i u m  m a t e r i a l s  a f t e r  80 d a y s ,  
an d  when manure s a l t s  w e re  u s e d ,  a  n o t i c e a b l e  d e c r e a s e  was 
o b t a i n e d  e v en  a t  t h e  end  o f  t h e  e x p e r i m e n t .  J n  t h i s  s e r i e s ,  
a s  i n  S e r i e s  I ,  p o t a s s i u m  s u l p h a t e ,  and  t o  a  l e s s e r  d e g r e e
p o t a s s i u m  c h l o r i d e ,  a t  t h e  l o w e s t  c o n c e n t r a t i o n s ,  showed an 
i n c r e a s e d  r a t e  o f  n i t r i f i c a t i o n  o v e r  t h a t  o b t a i n e d  i n  t h e  
c o n t r o l *
Table 1 8 .
E f f e c t  o f  D i f f e r e n t  Amounts and D i f f e r e n t  S o u r c e s  o f
P o t a s s i u m  on n i t r i f i c a t i o n  o f  P a c k i n g  House 
Tankage i n  a  Comple te  F e r t i l i z e r .
P a r t s  p e r  m i l l i o n  n i t r a t e - n i t r o g e n  i n  a i r - d r y  s o i l
S o u rc e  o f  
P o t a s s i u m
E q u i v ­ Dec. 15 J a n . 4 J a n .  24 Eeb.  13 Mar. 4 Mar, 24 Cc
a l e n t
A n a l y ­
s i s
0
d a . PH
20’ "  '' 
d a . pH
40
d a . PH
60
d a . pH
80







P o t a s s i u m
C h l o r i d e
i
7 - 6 - 5
*
4.X 6 . 1 1 1 . 4 6 . 4 4 6 . 7 5 . 6 7 2 .6 5 . 3 1 1 4 .0 4 .9 1 0 5 .0 4 . 8 5 .
P o t a s s i u m
C h l o r i d e
7 - 6 - 8 4 . 1 6 . 0 1 1 . 3 6*2 4 0 . 4 5 .5 6 6 .2 5 . 0 6 9 .3 5 .0 120 .5 4 . 8 6.
P o t a s s i u m
C h l o r i d e
7 - 6 - 1 0 4 . 1 6 . 5 1 1 . 4 6 .0 2 8 .5 5 .6 4 4 .7 5 .2 4 3 . 1 5 .1 128 .7 4 . 8 7.
P o t a s s i u m
S u l p h a t e
7 - 6 - 5 4 . 1 6 . 0 1 6 .2 6 . 4 4 3 . 2 5 . 3 1 0 9 .1 4 . 9 1 0 1 .0 4 . 8 143 .4 4 .6 6.
P o t a s s i u m
S u l p h a t e
7 - 6 - 8 4 . 1 6 . 4 1 6 . 9 5 . 9 5 5 .5 5 . 0 1 0 1 .7 4 . 8 8 6 .9 4 .7 98 .0 4 . 6 6.
P o t a s s i u m  
S u l p h a t  e
7 - 6 - 1 0 4 . 1 6 . 4 1 7 .5 5 . 7 3 6 . 4 5 .7 8 1 .0 5 . 4 7 9 .5 5 .1 117 .6 4 . 7 6.
Manure
S a l t s
7 - 6 - 5 4 . 1 6 . 0 1 1 . 0 6 . 4 2 0 .2 5 . 7 1 0 7 .1 5 . 0 7 6 .9 5 .1 76.5 4 . 9 7.
Manure
S a l t s
7 - 6 - 8 4 . 1 6 .  S 1 0 .1 5 . 9 2 7 . 3 5 .2 6 3 .3 5 . 4 6 4 ,2 5 .0 75 .0 4 . 8 9.
Manure
S a l t s
7 - 6 - 1 0 4 . 1 6 . 0 8 . 6 6 .0 2 0 .5 5 . 9 2 7 .0 5 . 2 5 6 .3 5 .4 5 4 .0 4 . 9 9.
C o n t r o l 7 - 6 - 0 4 . 1 6 . 6 2 1 .2 * 5 .9
*




4 . 7 1 1 0 .7 4 .5 95 .2 4 . 9 5.
*The averag e  f o r  a l l  d e t e r m i n a t i o n s  i s  g i v e n .
-  65  -
Ho s i g n i f i c a n t  v a r i a t i o n s  o c c u r r e d  i n  t h e  h y d r o g e n - i o n  
c o n c e n t r a t i o n s  o f  t h e  s u c c e s s i v e  s a m p le s  i n  S e r i e s  I I .  The 
i n c r e a s e  i n  a c i d i t y  was g r a d u a l  a s  i n  S e r i e s  I  h u t  t h e  f i n a l  
pH was l o w e r  i n  m os t  c a s e s .
I n  a l l  c a s e s  h u t  two,  t h e  c o n d u c t i v i t y  m e a s u r e m e n ts  a f t e r  
100 d a y s  showed a  c o r r e s p o n d i n g  i n c r e a s e  i n  c o n d u c t i v i t y  w i t h  
t h e  r a t e  o f  p o t a s s i u m  a p p l i e d  a t  t h e  b e g i n n i n g .  The c o n d u c t i v i t y  
was h i g h e s t  a n d  t h e  a c c u m u l a t i o n  o f  n i t r a t e s  l o w e s t ,  w here  manure 
s a l t s  were  u s e d .  The a c c u m u l a t i o n  o f  n i t r a t e s ,  up t o  80 d a y s ,  
i n  e v e r y  c a s e  was n o t i c e a b l y  l e s s  a s  t h e  c o n d u c t i v i t y  i n c r e a s e d .
S e r i e s  I I I
The d a t a  o b t a i n e d  f ro m  t h e  n i t r i f i c a t i o n  o f  s u l p h a t e  o f  
ammonia a s  a f f e c t e d  by t h e  v a r i o u s  p o t a s s i u m  m a t e r i a l s  a r e  shown 
i n  T a b l e  19* The r e s u l t s  show t h a t  b o t h  t h e  r a t e  o f  n i t r i f i c a -  
t i o n  and t h e  a c c u m u l a t i o n  o f  n i t r a t e s  were  g r e a t e r  where  p o t a s s i u m  
s u l p h a t e  was u s e d  a t  a l l  t h r e e  c o n c e n t r a t i o n s ,  t h a n  where  p o ­
t a s s i u m  c h l o r i d e  was u s e d .  A s l i g h t  s t i m u l a t i n g  e f f e c t  i n  t h e  
n i t r i f i c a t i o n  o f  s u l p h a t e  o f  ammonia was e v i d e n c e d  by p o t a s s i u m  
s u l p h a t e  a f t e r  £0 and 40 d a y s .  I n  e v e r y  c a s e  b o t h  t h e  r a t e  a n d  
a c c u m u l a t i o n  o f  n i t r a t e s  f o r  t h e  c o n t r o l  were  g r e a t e r  t h a n  
w here  manure  s a l t s  w ere  u s e d .  The h i g h e s t  a p p l i c a t i o n  o f  manure 
s a l t s  was v e r y  t o x i c  t o  n i t r i f i c a t i o n .
The i n i t i a l  a n d  f i n a l  pH o f  t h e  sam p les  i n  t h i s  s e r i e s  
w e r e ,  i n  t h e  m a j o r i t y  o f  c a s e s ,  l o w e r  t h a n  fo u n d  i n  S e r i e s  I  and
Table  19 .
E f f e c t  o f  D i f f e r e n t  Amounts and D i f f e r e n t  S o u r c e s  o f
P o t a s s i u m  on N i t r i f i c a t i o n  o f  S u l p h a t e  o f  
Ammonia i n  a  C om ple te  F e r t i l i z e r .
P a r t s  p e r  m i l l i o n  n i t r a t e - n i t r o g e n  i n  a i r - d r y  s o i l
E q u i v ­ Dec. 15 J a n . 4 J a n .  24 P eh .  13 Mar. 4 Mar. 24
S o u rc e  of* 
P o t a s s i u m
a l e n t
A n a l y ­
s i s
0
d a . pH
20









P o t a s s i u m
C h l o r i d e
7 - 6 - 5 3 . 2 6 . 0 1 4 . 0 5 . 4 2 7 . 1 5 . 7 3 5 . 7 5 . 0 7 1 .6 5 .2 89 .5 4 . 7
P o t a s s i u m
C h l o r i d e
7 - 6 - 8 3 . 2 6 . 0 1 0 . 2 5 . 7 2 8 . 0 5 . 6 46*5 5 . 2 7 0 .6 4 . 9 80 .9 4.8:
P o t a s s i u m
C h l o r i d e
7 - 6 - 1 0 3.2. 6 . 2 1 4 .5 5 . 4 2 3 . 4 5 . 7 4 0 . 9 5 . 1 3 7 . 3 5 .3 5 8 .8 5.0:
P o t a s s i u m
S u l p h a t e
7 - 6 - 5 3 . 2 5 . 9 1 9 .2 5*6 4 7 . 0 5 . 5 4 6 . 9 5 .2 6 6 .7 4 . 9 105 .3 4 . 5 .;
p o t a s s i u m
S u l p h a t e
7 - 6 - 8 3 . 2 5 . 9 1 1 . 6 5 . 5 3 5 .6 5 . 4 5 1 . 0 5 . 0 6 6 .5 5 . 0 84 .5 4 .5 !
P o t a s s i u m
S u l p h a t e
7 - 6 - 1 0 3 . 2 6 . 4 1 9 . 2 5 . 6 4 0 . 8 5 . 4 6 1 .5 4 . 8 84 .,0 4 . 7 101 .7 4 .7 ;
Manure
S a l t s
7 - 6 - 5 3 . 2 6 . 1 1 3 . 0 5 . 3 3 0 . 6 5 . 3 5 4 .0 5 . 0 6 2 .2 5 .0 63 .8 4 .8 -
Manure
S a l t s
7 - 6 - 8 3 . 2 5 . 6 9 . 4 5 .7 2 2 . 4 5 . 7 3 6 .7 5 . 2 3 8 .1 5 .0 5 9 .4 5.3/’
Manure
S a l t s
7 - 6 - 1 0 3 . 2 6 . 3 9 . 0 5 . 6 1 8 .9 5 . 6 3 3 .5 5 . 1 3 4 .4 5 .4 4 9 .0 4 . 7 |
C o n t r o l 7 - 6 - 0 3 . 2 6 .2 1 4 . 4 5 . 4 3 7 . 0 5 . 4 6 8 .8 4 . 9 92 .8 4 . 7 72 .3 4 . 6 ’
*The a v era g e  f o r  a l l  d e t e r m i n a t i o n s  i s  g i v e n .
-  66 -
I I *  T h i s  i n c r e a s e d  a c i d i t y  was u n d o u b t e d l y  t h e  r e s u l t  o f  a c i d  
f o r m a t i o n  d u r i n g  t h e  n i t r i f i c a t i o n  o f  t h e  s u l p h a t e  o f  ammonia 
a s  p o i n t e d  o u t  by Waksman ( 5 0 ) .
I n  S e r i e s  I I I  t h e  c o n d u c t i v i t y  m e a su re m e n ts  a g a i n  i n c r e a s e d  
a s  t h e  n i t r a t e  a c c u m u l a t i o n  d e c r e a s e d .  T h i s  was e s p e c i a l l y  
n o t i c e a b l e  w h e re  manure  s a l t s  were  u s e d .  N i t r a t e  a c c u m u l a t i o n  
was l o w e s t  f o r  t h e  e n t i r e  s e r i e s  i n  e v e r y  c a s e  where  e q u i v a l e n t  
a m o u n ts  o f  p o t a s s i u m  w ere  s u p p l i e d  by manure  s a l t s .
G e n e r a l  D i s c u s s i o n  o f  N i t r i f i c a t i o n  B e s u l t s .
From t h e  r e s u l t s  o b t a i n e d  i n  S e r i e s  I .  I I ,  and  I I I  i t  i s  
e v i d e n t  t h a t  manure  s a l t s  i n h i b i t e d  t h e  n i t r i f i c a t i o n  o f  d r i e d  
g r o u n d  f i s h ,  p a c k i n g  h o u se  t a n k a g e ,  an d  s u l p h a t e  o f  ammonia, 
when u s e d  a s  t h e  o n l y  s o u r c e  o f  p o t a s s i u m  i n  c o m p le te  f e r t i ­
l i z e r s  c o n t a i n i n g  5,  8, a n d  10 u n i t s  o f  p o t a s h .  The t o x i c  
e f f e c t  o f  t h e  manure  s a l t s  was more e v i d e n t  w i t h  i n c r e a s i n g  
a m o u n t s ,  b u t  e v e n  a t  t h e  l o w e s t  r a t e ,  t h e  n i t r i f i c a t i o n  o f  t h e  
n i t r o g e n o u s  m a t e r i a l s  w i t h  few e x c e p t i o n s ,  was l e s s  t h a n  where  
p o t a s s i u m  c h l o r i d e  o r  p o t a s s i u m  s u l p h a t e  r e p l a c e d  t h i s  m a t e r i a l  
i n  t h e  m i x t u r e .  I t  would  seem f ro m  t h e  c o n d u c t i v i t y  m e a su re m e n ts  
t h a t  t h i s  t o x i c  e f f e c t  was c a u s e d  m e r e l y  by an i n c r e a s e  i n  t o t a l  
s a l t  c o n t e n t .  However, a  c a r e f u l  e x a m i n a t i o n  o f  t h e  d a t a  w i l l  
show t h a t  t h i s  i s  n o t  t h e  c a s e .  I n  s e v e r a l  i n s t a n c e s  n i t r i ­
f i c a t i o n  was l e s s  where  manure  s a l t s  were u s e d ,  t h a n  where  
p o t a s s i u m  c h l o r i d e  o r  p o t a s s i u m  s u l p h a t e  was u s e d ,  y e t  t h e  t o t a l
-  67 -
s a l t  c o n t e n t  o f  t h e  s o i l  c o n t a i n i n g  manure  s a l t s ,  a s  i n d i c a t e d  
by c o n d u c t i v i t y ,  was l o w e r  t h a n  t h a t  o f  t h e  s o i l  c o n t a i n i n g  t h e  
o t h e r  p o t a s s i u m  m a t e r i a l s .  I t  w ou ld  seam t h a t  t h e  t o x i c  e f f e c t  
o f  m anure  s a l t s  i s  c a u s e d  by t h e  p r e s e n c e  o f  sodium c h l o r i d e .
I n  t h i s  c o n n e c t i o n ,  G re a v e s  (16 )  showed t h a t  sod ium  c h l o r i d e  
became t o x i c  t o  n i t r i f i c a t i o n  i n  am ounts  i n  t h e  s o i l  e x c e e d i n g  
460 p . p . m .  o f  sod iu m  He a t t r i b u t e d  t h e  t o x i c  e f f e c t  o f  sod ium  
c h l o r i d e  t o  a  p h y s i o l o g i c a l  i n f l u e n c e  w h ic h  i t  e x e r t s  upon  t h e  
p r o t o p l a s m  o f  t h e  o r g a n i s m s  and  n o t  t o  a  d i r e c t  o s m o t ic  e f f e c t .  
O t h e r  w o r k e r s ,  Lipman ( 2 6 ) ,  P a t t e r s o n  and S c o t t  ( 3 3 ) ,  Brown and  
H i t c h c o c k  ( 6 ) ,  L ipman (2 4 )  G ib b s ,  B a t c h e l o r ,  and  Magnuson (15)  
f o u n d  t h a t  sod ium  c h l o r i d e  i n  c o n c e n t r a t i o n s  o f  f rom  0 . 1  t o  0 . 2 $  
was d i s t i n c t l y  t o x i c  t o  n i t r i f y i n g  o r g a n i s m s .
A c c o r d in g  t o  t h e  a n a l y s i s  o f  manure  s a l t s  g i v e n  i n  T ab le  16,  
t h i s  m a t e r i a l  c o n t a i n e d  4 3 . 0 $  sod ium  c h l o r i d e .  At t h e  t h r e e  
r a t e s  u s e d  i n  t h i s  e x p e r i m e n t ,  t h i s  would  mean t h a t  sodium was 
a p p l i e d  w i t h  manure  s a l t s  a t  t h e  r a t e  o f  305,  500, and  610 p a r t s  
p e r  m i l l i o n .  I t  i s  e v i d e n t  t h a t  t h e  t o x i c  l i m i t s  f o r  n i t r i f i ­
c a t i o n  i n  t h e  p r e s e n c e  o f  sod ium  a c c o r d i n g  t o  G re av e s  (16) was 
e x c e e d e d  i n  e v e r y  c a s e  where  manure  s a l t s  were  u s e d .  The f a c t  
t h a t  s m a l l  a m o u n ts  o f  sod ium  c h l o r i d e  have  b e e n  fo u n d  t o  have  
a  s t i m u l a t i n g  e f f e c t  upon  n i t r i f i c a t i o n  ( 1 6 ) ,  may a c c o u n t  i n  
p a r t  f o r  t h e  g e n e r a l  i n c r e a s e  i n  n i t r a t e  a c c u m u l a t i o n s  where  
p o t a s s i u m  c h l o r i d e  an d  p o t a s s i u m  s u l p h a t e  were  u s e d .  I t  may 
he s e e n  f ro m  T a b le  16 t h a t  b o t h  t h e s e  m a t e r i a l s  c o n t a i n  a
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r e l a t i v e l y  s m a l l  amount o f  sod ium  c h l o r i d e .  I t  i s  a l s o  p o s s i ­
b l e  t h a t  n i t r i f i c a t i o n  may h ave  b een  s t i m u l a t e d  somewhat  by 
t h e  p o t a s s i u m  a d d e d ,  a s  i t  w i l l  be s e e n  f ro m  t h e  a n a l y s i s  i n  
T a b l e  1 ,  t h a t  t h e  s o i l  was e x t r e m e l y  d e f i c i e n t  i n  t h i s  e le m e n t#
From t h e  f o r e g o i n g  e x p e r i m e n t s  i t  i s  e v i d e n t  t h a t  t h e  
n i t r o g e n  an d  p o t a s s i u m  f e r t i l i z e r  p r o b l e m s  c o n c e r n i n g  t h e  p r o ­
d u c t i o n  o f  p o t a t o e s  on N o r f o l k  s a n d y  loam  a r e  n o t  d i s t i n c t l y  
s e p a r a t e .  The e x p e r i m e n t a l  d a t a  p r e s e n t e d  show t h a t  t h e  m a t e r ­
i a l  u s e d  a s  a  s o u r c e  o f  p o t a s s i u m  may a f f e c t  n i t r i f i c a t i o n  i n  
t h e  s o i l  a n d  t h u s  i n f l u e n c e  t h e  r a t e  an d  a c c u m u l a t i o n  o f  n i t r a t e s  
f ro m  n i t r o g e n o u s  m a t e r i a l s .  Manure s a l t s ,  b e c a u s e  o f  i t s  l a r g e  
sod ium  c h l o r i d e  c o n t e n t ,  a p p e a r s  t o  be v e r y  t o x i c  t o  n i t r i f y i n g  
o r g a n i s m s  when u s e d  i n  l a r g e  a m o u n ts .  The e x t e n t  t o  w h ic h  t h i s  
m a t e r i a l  w i l l  r e d u c e  n i t r i f i c a t i o n  u n d e r  f i e l d  c o n d i t i o n s  i s  
p r o b a b l y  d e p e n d e n t  upon  t h e  r a t e  o f  a p p l i c a t i o n ,  amount o f  r a i n ­
f a l l ,  and t h e  s o i l .  However,  i n  f i e l d  t r i a l s  w i t h  p o t a t o e s  on 
N o r f o l k  s a n d y  loam ,  i t  h a s  n o t  p rov ed  a s  s a t i s f a c t o r y  a s  e i t h e r  
m u r i a t e  o f  s u l p h a t e  o f  p o t a s h .
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G e n e r a l  Summary o f  Re s u i t a «
E a r l y  P o t a t o e s .
A c o m p a r i s o n  o f  d i f f e r e n t  fo r m s  o f  n i t r o g e n  i n  a  7 - 6 - 5  
f e r t i l i z e r  m i x t u r e  u s e d  f o r  e a r l y  p o t a t o e s  i n d i c a t e d  t h e  v a l u e  
o f  d e r i v i n g  a  p a r t  o f  t h e  n i t r o g e n  f ro m  o r g a n i c  s o u r c e s .
L e u n a s a l p e t e r  compared  v e r y  f a v o r a b l y  w i t h  n i t r a t e  o f  
so d a  a n d  s u l p h a t e  o f  ammonia a s  a  s o u r c e  o f  i n o r g a n i c  n i t r o g e n  
i n  t h e  f e r t i l i z e r  m i x t u r e  h u t  t h e  m e c h a n i c a l  c o n d i t i o n  o f  t h e  
m i x t u r e  was e x t r e m e l y  h a d .
P o t a t o  y i e l d s  o b t a i n e d  on a s a n d  h i l l  were  i n c r e a s e d  w here
a  g r e e n  manure  c o v e r  c r o p  o f  r y e  and  v e t c h  was grown t h e  p r e -
c e e d i n g  w i n t e r  and  e a r l y  s p r i n g .
The y i e l d s  o f  p o t a t o e s  were  l o w e r e d  when t h e  s o l u b l e  m i n e r a l
n i t r o g e n  p o r t i o n  o f  t h e  f e r t i l i z e r  m i x t u r e ,  u s u a l l y  a p p l i e d  a t  
p l a n t i n g  t i m e ,  was o m i t t e d  and i t s  a p p l i c a t i o n  d e f e r r e d  u n t i l  
t h e  f i r s t  c u l t i v a t i o n  o f  t h e  c r o p .
I n  e v e r y  c a s e  p l o t s  r e c e i v i n g  p o t a s h  gave h i g h e r  a v e r a g e  
y i e l d s  o f  p o t a t o e s  i n  c o m p a r i s o n  t o  t h e  a v e r a g e  y i e l d s  p r o d u c e d  
on t h e  n o - p o t a s h  p l o t s ,  A c o m p a r i s o n  o f  t h e  p o t a s h  m a t e r i a l s  
u s e d  showed m u r i a t e ,  f i r s t ;  s u l p h a t e ,  s e c o n d ;  and  manure s a l t s ,  
t h i r d ,  f ro m  t h e  s t a n d p o i n t  o f  y i e l d s  p r o d u c e d .
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Double  s t r e n g t h  f e r t i l i z e r s  a p p l i e d  a t  h a l f  t h e  u s u a l  r a t e  
com pared  f a v o r a b l y  w i t h  t h e  r e g u l a r  7 - 6 - 5  m i x t u r e s  a p p l i e d  a t  
EOOO p o u n d s  p e r  a c r e ,  w i t h  r e s p e c t  t o  y i e l d s  o f  e a r l y  p o t a t o e s  
p r o d u c e d .
Sweet  P o t a t o e s .
From a  c o m p a r i s o n  o f  d i f f e r e n t  fo rm s  o f  n i t r o g e n  i n  a  
3 - 8 - 8  f e r t i l i z e r  u s e d  f o r  sw e e t  p o t a t o e s ,  t h e  s o l u b l e  m a t e r i a l s  
s u c h  a s  u r e a ,  n i t r a t e  o f  so d a ,  a n d  s u l p h a t e  o f  ammonia p r o d u c e d  
t h e  h i g h e s t  a v e r a g e  y i e l d s  o f  p r im e  p o t a t o e s .  Of t h e  i n o r g a n i c -  
o r g a n i c  c o m b i n a t i o n s  t h e  60%-40% r a t i o  g ave  th e  h i g h e s t  a v e r a g e  
y i e l d  o f  p r im e  p o t a t o e s .  I t  was s u g g e s t e d  t h a t  a  s o l u b l e  n i t r o ­
g e n  m a t e r i a l  i n  t h e  f e r t i l i z e r  m i x t u r e  h e l p e d  t o  e s t a b l i s h  t h e  
s w e e t  p o t a t o  s p r o u t  i n  t h e  f i e l d .
The r e s u l t s  o f  one y e a r * s  work  w i t h  l e u n a s a l p e t e r  i n d i ­
c a t e d  t h a t  i t  was a  v e r y  s u i t a b l e  n i t r o g e n  m a t e r i a l  f o r  sw ee t  
p o t a t o e s ,  when u s e d  i n  c o n j u n c t i o n  w i t h  o r g a n i c s .  I n  t h i s  
r e s p e c t ,  i t  compared  v e r y  f a v o r a b l y  w i t h  n i t r a t e  o f  soda  and  
s u l p h a t e  o f  ammonia.
A g r e e n  manure  c o v e r  c ro p  o f  ry e  and v e t c h ,  u s e d  i n  t h e  
r o t a t i o n  i n  c o n j u n c t i o n  w i t h  t h e  r e g u l a r  f e r t i l i z e r  a p p l i c a t i o n ,  
g a v e  s i g n i f i c a n t  i n c r e a s e s  i n  y i e l d s  o f  p o t a t o e s .
The y i e l d s  o f  p r im e  p o t a t o e s  w ere  l a r g e r  i n  e v e r y  c a s e  
w h e re  p o t a s h  was u s e d ,  a s  compared w i t h  t h e  y i e l d s  o b t a i n e d
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w h ere  t r e a t m e n t s  were  a p p l i e d  c o n t a i n i n g  no p o t a s h .  The i n ­
c r e a s e s  f o r  a l l  t h e  p o t a s h  m a t e r i a l s  u s e d  were  n o t  u n i f o r m .
S u l p h a t e  o f  p o t a s h  gave  t h e  h i g h e s t  y i e l d s ,  f o l l o w e d  by m u r i a t e
o f  p o t a s h  a n d  manure  s a l t s ,  i n  t h e  o r d e r  named*
So i n j u r i o u s  e f f e c t s  w e re  n o t i c e a b l e  when a  d o u b le  s t r e n g t h  
f e r t i l i z e r  was a p p l i e d  a t  t h e  r a t e  o f  750 p ounds  p e r  a c r e  f o r  
sw e e t  p o t a t o e s .  I t  was s u g g e s t e d ,  ho w e v e r ,  t h a t  a  d r y  s e a s o n  
may b r i n g  a b o u t  v e r y  d i f f e r e n t  r e s u l t s  w i t h  c o n c e n t r a t e d  f e r t i ­
l i z e r  m i x t u r e s .
A d s o r p t i o n  a n d  n i t r i f i c a t i o n .
Sam ples  o f  N o r f o l k  s a n d y  lo am  s o i l  a d s o r b e d  c o n s i d e r a b l e  
a m o u n ts  o f  p o t a s s i u m  when l e a c h e d  w i t h  0 . 1  N. s o l u t i o n s  o f  
p o t a s s i u m  s a l t s .
The a d d i t i o n  o f  sodium c h l o r i d e  t o  a  s o l u t i o n  o f  p o t a s s i u m  
c h l o r i d e ,  i n  t h e  p r o p o r t i o n s  f o u n d  i n  manure s a l t s ,  d i d  n o t  r e ­
duce  t h e  amount o f  p o t a s s i u m  a d s o r b e d  by  t h e  s o i l .
P o t a s s i u m  s u l p h a t e  was a d s o r b e d  t o  a s l i g h t l y  g r e a t e r  
d e g r e e  t h a n  p o t a s s i u m  c h l o r i d e *
The p o t a s s i u m  a d s o r b e d  f rom  a s o l u t i o n  o f  p o t a s s i u m  c h l o r i d e  
was r e p l a c e d  by d i l u t e  a c i d  more r a p i d l y  t h a n  t h e  p o t a s s i u m  
a d s o r b e d  f r o m  a  p o t a s s i u m  s u l p h a t e  s o l u t i o n .  The a d d i t i o n  o f  
sod ium  c h l o r i d e  d i d  n o t  a f f e c t  t h e  r e p l a c e m e n t  o f  t h e  p o t a s s i u m  
a d s o r b e d  f ro m  p o t a s s i u m  c h l o r i d e .
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The n i t r i f i c a t i o n  o f  d r i e d  g ro u n d  f i s h ,  p a c k i n g  h o u se  
t a n k a g e ,  a n d  s u l p h a t e  o f  ammonia was i n h i b i t e d  when manure 
s a l t s  w e re  u s e d  a s  t h e  o n ly  s o u r c e  o f  p o t a s s i u m  i n  a  c o m p le te  
f e r t i l i z e r  m i x t u r e .
A s l i g h t  s t i m u l a t i n g  e f f e c t  on n i t r i f i c a t i o n  was o b t a i n e d  
w h e re  p o t a s s i u m  s u l p h a t e  was used*
I n  g e n e r a l  n i t r i f i c a t i o n  d e c r e a s e d  a s  t h e  c o n c e n t r a t i o n  
o f  t h e  p o t a s s i u m  m a t e r i a l s  i n c r e a s e d  b u t  t h e  d e c r e a s e  was 
g r e a t e s t  w h e re  manure  s a l t s  w e re  u s e d .
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C o n c l u s i o n s
1* A p o r t i o n  o f  t h e  ammonia i n  t h e  f e r t i l i z e r  m i x t u r e  f o r  
e a r l y  p o t a t o e s  grown on N o r f o l k  s a n d y  loam  s h o u l d  he s u p p l i e d  
hy o r g a n i o s .  A l a r g e r  p o r t i o n  o f  ammonia s h o u l d  he s u p p l i e d  f ro m  
i n o r g a n i c  t h a n  o r g a n i c  m a t e r i a l s .
2* A g r e e n  m anure  c o v e r  c ro p  o f  r y e  a n d  v e t c h  u s e d  i n  t h e  
r e g u l a r  f e r t i l i t y  p ro g ra m  on l i g h t  s a n d y  s o i l s  where  c o m m e rc ia l  
f e r t i l i z e r s  a r e  a p p l i e d ,  w i l l  h e l p  t o  c o n s e r v e  t h e  f e r t i l i z e r  
r e s i d u e s  and  t o  i n c r e a s e  y i e l d s .
3 .  One y e a r ’ s r e s u l t s  show t h a t  - a p p l i c a t i o n s  o f
p o t a s h  a r e  n e e d e d  t o  o b t a i n  maximum y i e l d s  o f  e a r l y  p o t a t o e s  on 
t h i s  s o i l  and  t h a t  e i t h e r  m u r i a t e  o r  s u l p h a t e  o f  p o t a s h  i s  
p r e f e r a b l e  t o  manure  s a l t s  when a p p l i e d  on t h e  b a s i s  o f  e q u i v ­
a l e n t  am ounts  o f  p o t a s h .
4 .  Sweet p o t a t o  f e r t i l i z e r s  f o r  N o r f o l k  sa n d y  loam  s h o u l d  
c o n t a i n  a  l a r g e r  p e r c e n t a g e  o f  n i t r o g e n  f rom  s o l u b l e  m a t e r i a l s  
t h a n  f ro m  t h e  more s l o w l y  s o l u b l e  o r g a n i c  m a t e r i a l s .
5 .  From t h e  f i r s t  y e a r ' s  r e s u l t s  w i t h  p o t a s h  m a t e r i a l s ,  
s u l p h a t e  o f  p o t a s h  a p p e a r e d  t o  be a  more s u i t a b l e  m a t e r i a l  i n  
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4 5 0 0  L B S. P E R  A C R E  J  
H fe - lf e - l fe )  (  1 4 - I B - l o ) - * ^
12) 1 0 0 0  LB S. PER A C REV  
jrSOO L B S . P E R  ACRE J 
» ( 6 - 8 - l 6 )  (  1 4 - 6 - 1 0 ) * ^
13 NITRATE OF SODA 7 0 %  
O RG ANIC 3 0 %  
( 3 - 8 - 8 ) (  7 - 6 - 5 )
CHECK (7 -G -0 ) ( 3 -8 - 0 )
15
SULPHATE OF AMMONIA709 
O R G A N IC  3 0 %  ^
16
L E U N A S A L P E T E R  7 0 %  
O R G A N IC  3 0 % ________
17 SU L PH A T E  OF AM . 30%  
U R EA  5 0 % ,
O R G A N IC  2 .0 %
8  SULPHATE OF AM . 50%  
NITRATE OF SO DA 2 0 %  
O R G A N IC  3 0 %19
U R E A  
( 3 - 8 - 8 )  ( 7 - 6 - 5 )
20
L E U N A S A L P E T E R  
( 3 - 8 - 8 ) (  7 - 6 - 5 )
II* 72 . 6 ' - -72. 6* 72 . 6 '  72 - 6*
323 . 4 '
3
4
0
'
